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SNOWBOUN D 


Many mines are snowbound for several 
months of the year. A breakdown of 
machinery would seriously delay pro- 
duction and would ultimately prove 
very costly. 


I-R solid-injection Diesel-engine com- 
pressors have been installed by a num- 
ber of mines. Years of actual opera- 
tion have convincingly demonstrated 
the reliability of these units. 


P.S. Some mines are not readily accessible. 
The cost of fuel transportation is often quite 
high; but it is cheaper to transport oil than 
other fuel because of the smaller bulk. This 
fact, plus the extremely low fuel consumption 
of the oil engine, makes a Diesel the most 
economical prime mover available. 
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Another 


ANlis-Chaliners Hoist 


is selected 





This time for the 


Kennedy Mining & Milling Company 


Jackson, California 





L will be built with the latest feature in hoist design, welded steel 
plate drums, annealed, and welded steel hoist frame. It will have paral- 
lel motion steel post brakes, powerful friction clutches, oil-operated 
brake and clutch engines, and complete safety devices. It will be driven 
by an 800-H.P. Allis-Chalmers induction motor. 


Specifications: 


Re, cia isd vv ue bith anew ewe Se 8 Ft. 

ee ee: itis os dei wins Jos 03% 865 sleeper dese eweae ey 6 Ft. 
Winding 5,500 Ft. of 13” rope. 

IE IN ie c's 5 GUN gies 64.40 den a Oo KO ee ae oN 5,300 Lbs. 

PEM Sak cece eee eds tne siesea taeeees swe 9,600 Lbs. 

RS se dik wince 404 00.0 00's 90a oe be eee 29,000 Lbs. 

NE NE grinds be and cocsewesawas baN ss 1,500 F. P. M. 


There were many reasons for the selection of this hoist. Investigate and 
your next hoist will be built by Allis-Chalmers. 





Allis-Chalmers engineering service is at your command 





ALLIS- CHALMERS 
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Possibility of Important Mineral 
Discoveries in the Antarctic 


HE possibility of finding mineral deposits 
of economic value in the Antarctic is un- 
certain. Nevertheless, with three explora- 
tion parties in the southern polar regions during the 
current season of 1929-30, notable geological and 
mineral discoveries, as well as important additions to geo- 
graphical and meteorological knowledge, may be made. 

All three expeditions will investigate particularly the 
fringe of the polar plateau. Under the direction of Dr. 
L. M. Gould, who holds a professorship in geology at the 
University of Michigan, a party from the Byrd expedi- 
tion will journey with dog sleds beyond the Ross ice 
shelf to study the geology of Carmen Land, the Queen 
Maud Range, and that near Mount Nansen. The region 
south of Australia that extends from the Ross Sea in 
the east to Enderby Land in the west will be studied 
by the expedition lead by Sir Douglas Mawson, profes- 
sor of geology and mineralogy at the University of 
Adelaide. This work will be a continuation of that be- 
gun by the Mawson expedition of 1911-14. Sir Hubert 
Wilkins is undertaking to chart, by aérial methods 
chiefly, the coast line from Hearst Land to the Ross Sea 
—about 2,000 miles. This endeavor is part of the ex- 
ploration program started last year by Sir Hubert. 

The Antarctic, unlike the Arctic, is evidently largely 
continental, rather than a polar sea. Much of the unex- 
plored area is near the Antarctic Circle. Inasmuch as 
valuable mineral deposits have been found and developed 
north of the Arctic Circle, similarly situated deposits 
that may be found in the Antarctic might readily be 
exploited profitably. Coal seams have been found, and 
Sir Douglas Mawson, in his book “The Home of the 
Blizzard,” which is a record of his expedition of 1911-14 
to Adelie Land, states that “Apart from the moraines, 
the rock exposed in situ was mainly a uniform type of 
gneiss, crumpled and folded, showing all the signs of 
great antiquity—Pre-Cambrian, in the geological phrase. 
Relieving the gray sheen of the gneiss were dark bands 
of schist which tracked about in an irregular manner. 
Sporadic quartz veins here and here showed a light tint. 
They were specially interesting, for they carried some 
less common minerals, such as beryl, tourmaline, garnet, 
coarse mica, and ores of iron, copper, and molybdenum. 
The ores were present in small quantities, but gave 
promise of larger bodies in the vicinity and indicated 
the probability of mineral wealth beneath the continental 
ice-cap.” 

These words of Sir Douglas may seem optimistic, par- 
ticularly as no important mineral discoveries have yet 
been announced from the Antarctic. Nevertheless, they 
indicate that something new and of interest to the mining 
fraternity may come out of the South Polar regions. 


Metal Price Situation 
Outside the United States 


ECENT European developments in the 
marketing branch of the metal industry 


have been none too pleasing. In general, 
they emphasize the fact that the prosperity of Europe is 
of very real importance to the metal-mining industry, 
and that such subjects as debts, tariffs, and stable gov- 
ernments are of more real importance than many realize 
as they hurriedly glance at the newspaper headlines. 

European consumption of copper so far this year has 
been disappointing. The total taken by the four leading 
copper-importing countries—in order, Germany, France, 
Great Britain, and Italy—increased markedly in both 
1927 and 1928, but so far in 1929 has averaged slightly 
below the 1928 standard. Germany and Italy have re- 
duced their takings this year by about ten per cent. Were 
it not for the fact that United States consumption this 
year showed another big expansion, and for the further 
fact that production has been curtailed in.the last half 
of the year, the market price would certainly have been 
well below its present level. As it is, United States pro- 
ducers are hoping that domestic consumption will not be 
affected seriously by any real or fancied industrial de- 
pression; that European demand will again show its 
former rate of growth; and that African production of 
copper will not expand too rapidly. All of these hopes 
may very well be realized, so that producers should not 
be too pessimistic about the future price. Fortunately, 
the price is stable throughout the world. 

More alarm is justified as to what is going to happen 
to zinc. The London price has dropped considerably 
since the first of the year, which, coupled with the slight 
increase in the American price, has brought the markets 
to the points where European zinc, with a duty of 14c. 
per pound, can be sold on the eastern United States sea- 
board on a parity with the domestic product. If further 
recessions occur abroad, therefore, the present market 
quotations in the United States cannot long be main- 
tained. The trouble seems to be that the chief zinc- 
importing countries—Great Britain, Germany, Japan, and 
France—are showing no increase in their requirements ; 
in fact, they are taking less this year than last, and they 
took less last year than the year before. On the other 
hand, world production has increased every year since 
1921, and promises to be perhaps 50,000 tons more this 
year than last. Either consumption abroad: must in- 
crease or production must be cut if current prices are 
to be maintained. 

Silver and tin producers are enjoying, speaking very 
euphemistically, the lowest prices in the London market 
since 1915 and 1923, respectively. Silver has shown no 
particular tendency to touch bottom at 23 pence, and the 
alarms about the possibility of tin getting as low as 
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£200, expressed a little over a year ago, do not now 
appear to have been so radical, with tin selling, as it is, 
around £190. In both of these metals, some curtail- 
ment of production would seem to be in order if the 
market is to be supported. 

Lead alone seems to be behaving very y satisfactorily, 
viewed from almost any angle. European prices have 
been well maintained throughout the year, as have 
American prices, and the principal importing countries— 
Great Britain, Germany, France, and Japan—seem likely 
to register a satisfactory increase in the current year 
over last year’s consumption. 

The metal industry as a whole must give thought to 
two factors. One is furtherance of consumption, and 
this applies particularly to European countries. Every 
support should be given to constructive measures that 
will cause the spread of American prosperity to other 
nations, which will, in turn, increase their per-capita 
metal consumption. The other important factor is an 
intelligent regulation of production to the trend of con- 
sumption. In this respect the copper producers have 
made great strides, but producers of other metals remain 


largely individualists. 


Manganese Industry’s Problems 
Incite Metallurgical Ingenuity 
G prsitees in behalf of the manganese ore 


producers at their recent convention in 

Washington, Mr. W. B. Daly, Anaconda’s 
general manager of mines, discussed the new processes 
being applied for treating manganese ores. Among these 
was the leaching process, developed by Mr. Wilson 
Bradley, of Minneapolis. Those familiar with the de- 
tails will recall that the leaching reaction, which changes 
the oxide to a sulphate of manganese with evolution of 
ammonia gas, is reversible. This fact has caused some 
to doubt if the process could be controlled so as to work 
only in the desired direction and not back-fire, so to 
speak. Mr. Bradley, who was present at the convention, 


explained that the controlling factor in keeping the 


equation going in the direction desired is the depth of 
liquor in the digester. Where this is fifteen to eighteen 
feet, hydrostatic pressure is built up, which tends to 
retard the release of the ammonia gas and to force it 
back into solution before it can reach the top and make 
the equation work backward. With shallow depth the 
pressure is insufficient to produce this effect. The diffi- 
culty is further relieved by the fact that ammonia gas 
is less soluble in the liquor at 200 deg. F. than at 100 
deg. F., so that, by using the former temperature to 
expedite the release of the gas, no opportunity is given 
for the reaction to reverse. 

At this stage the manganous sulphate is in solution. 
After the solution has been clarified and the released 
ammonia gas recaptured, gas and liquor are brought into 
contact in an ammonia tower and the manganese is pre- 
cipitated as unstable manganous hydroxide. This defect 
of instability is cured by immediately treating the hy- 
droxide with oxygen (added to the gas as atmospheric 
air), thereby converting it to partly dehydrated manganic 
hydroxide, which is stable. In this manner, the direction 
of the equation here is also definitely controlled. Thus 
Mr. Bradley purged his process of the hazard of re- 
versibility. 
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Another process discussed at the meeting, involving 
the use of acetylene tetrabromide, a heavy liquid, to 
separate ore minerals from their gangues, was described 
in Engineering and Mining Journal of October 12. Iron 
and manganese ores are being treated experimentally at 
Wilmington thus; and ores, concentrates, and smelter 
residues of copper, lead, and zinc at Houghton. The 
process, described as simple, effective, and cheap by Prof. 
A. T. Sweet, of Houghton, will recall to many metal- 
lurgists the former attempts made to utilize Sonstadt’s 
solution—of potassium-mercury iodide—for the com- 
mercial separation of minerals. A high cost was the 
main obstacle to further research. Other varieties of 
heavy solutions have possessed the same disadvantage, 
coupled with difficulty in recovering from concentrate 
and gangue the separating liquid, the loss of which is 
effected by two causes: mechanical and physico-chemical. 
Of the two, the latter is more subtle, adsorption playing 
its part in complicating the problem. Thus, by using a 
Sonstadt solution, a separation of coarse from fine par- 
ticles of the same mineral may occur, the finer sinking 
and the coarser floating, the segregation being produced 
by the greater surface exposure of the former and more 
intense tension effects, which lead to an adsorption, on 
the particles, of a substance in the solution. This ad- 
sorbed substance is removable with difficulty, if at all. 

The hazard of adsorption in the use of a heavy liquid 
as a means of separating materials of different specific 
gravities may account for the statement that acetylene 
tetrabromide works best on particles above ten mesh. 
However, it possesses an obvious advantage over Son- 
stadt’s solution in that it is immiscible with water. We 
are assured that its use is practicable from the cost stand- 
point, and further data and operating results will be 
awaited with interest. 

This most recent development in the treatment of man- 
ganese ores, the result of research in the chemical indus- 
try, offers evidence of a determination to expand the 
consumption of a domestic product, bromine, by develop- 
ing new uses, the cost of production being lowered to a 
large extent in proportion to the increased demand de- 
veloped by research of this character. If the Chilean 
iodine industry would adopt the same attitude it would 
soon discover many opportunities for a larger market 
and a more broadly distributed prosperity. 


MX 


Light’s Golden Jubilee 
Reaches Its Climax 
— GOLDEN JUBILEE, which 


reached its climax recently at Dearborn, 
Mich., when most of the world listened in 
by radio to the speeches of President Hoover, Mr. 
Edison, and Mr. Owen D. Young, must have been 
inspiring to many peoples of the earth, besides awaken- 
ing in them a more appreciative realization of the bene- 
fits that have accrued to mankind within the last few 
decades. The jubilee, although serving appropriately 
enough as a milestone in the recording of scientific 
achievement, has been more particularly a fitting tribute 
to Thomas A. Edison. 
Endowed with rare ability and the intense desire for 
applying his self-acquired knowledge, Mr. Edison has 
wrought accomplishments that have brought to him the 
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profound respect of the world’s most highly trained 
technicians. His mind is pre-eminently inquisitive, and 
his field of endeavor widespread. Few, for instance, are 
aware that Mr. Edison has contributed directly to geo- 
logical knowledge and, besides, directed for ten years, 
at the close of the last century, a painstaking and thor- 
ough attempt to mine and concentrate on a commercial 
basis certain iron ores found in the mountainous section 
of northern New Jersey. The most systematic magnetic 
surveying that has ever been done in the state was that 
undertaken under his direction twenty-five years ago. 
Results of the work, particularly of that performed in 
the vicinity of Edison, New Jersey, revealed large re- 
serves of magnetite that were previously unknown. 

In addition to the common debt owed to Thomas A. 
Edison by all mankind, the members of the mining in- 
dustry are justified in feeling that the store of scientific 
knowledge in their profession has been enriched by con- 
tributions from the world’s outstanding inventor, scien- 


tist, and benefactor. 


Railroads Need Vast Quantities 
of Non-ferrous Metals 


‘@ NNOUNCEMENT was recently made that 
As New York Central Railroad had placed 
an order for thirty-five- locomotives of a 
new type—each with a combination Diesel-engine, 
electric-generator, storage-battery power unit. The 
motors on the locomotives may be operated direct from 
the storage battery, or from storage battery and Diesel 
engine, or from a third-rail collector. Statistics in refer- 
ence to these new units are impressive. The cost to the 
company for this addition to its locomotive fleet will 
amount to over four million dollars, but what is of major 
interest to the field of Engineering and Mining Journal 
is the tremendous weight of the Exide storage batteries 
to be used—over seventeen tons for each locomotive! 
The lead industry should be greatly interested in an ex- 
pansion of this character. In the manufacture of the 
generators, motors, and panels of the electrical equip- 
ment to be used, large quantities of copper and other 
non-ferrous metals will be absorbed. 

Imperial Chemical Industries—a powerful organiza- 
tion in Great Britain with a capitalization of about £95,- 
000,000, and operating in the chemical and non-ferrous 
metal industries—recently had an interesting exhibit at 
an industrial fair in England, which demonstrated how 
large a quantity of copper may be used—and, for the 
sake of economy and efficiency, should be used—in the 
construction of a modern steam locomotive. The total 
may aggregate as much as ten tons of the red metal per 
unit, distributed in the firebox and boiler tubes, the door, 
tube, and wrapper plates. As explained in the current 
issue of The Overseas Engineer, these plates are made 
of refined copper, a small quantity of arsenic being after- 
ward added to increase strength and hardness—to resist 
the abrasive and erosive action of clinker and furnace 
gases. The original alloy ingot is rolled hot, and then 
fashioned to shape in.the cold. Finally, the plate is an- 
nealed to free it from adherent oxide. The firebox 
stays in a locomotive are also being made of copper. 

Locomotive traction seems likely always to remain the 
most important means of transportation. Whatever the 
method of generation of power—by coal or oil to form 


steam, or by the combustion of oil vapor to supply power 
for electric generators, and to store such power in bat- 
teries—the non-ferrous metals will always find extensive 
application at an increased scale in this, a basic industry 
of every large progressive country in the world. 
Injustice as an Incentive 

to Success 


UDYARD KIPLING recently warned his 
R rece a gathering of schoolboys, that 
injustice is more common than the justice 
that many people waste time in looking for. Most in- 
justices, he averred, are not inflicted deliberately, but are 
the outcome of lack of thought; which thought, if per- 
sisted in, gives some people headaches and may cause 
them to change their opinions. “Too much fussing over 
abstract justice leads one to stand up for one’s rights 
and dwell on what one owes oneself. That,” he con- 
cludes, “is a temptation of the devil.” 

No one who contacts much with his fellow men in all 
walks of life can fail to recognize that rank injustice 
appears to be a frequent and inevitable concomitant to 
human relationships in every social stratum, in every 
profession or industry, in every country. This is a state- 
ment of fact, not an exhibition of pessimism. The trouble 
is that the victim usually broods over his misfortune, 
instead of using the opportunity as a stepping stone to 
a new field of activity. The greatest thrill in life comes 
when the object of an injustice who ultimately reaches 
success in constructive work can congratulate himself on 
his restraint toward those who sought his downfall, but 
who succeeded only in cramping their own moral and 
material progress. 

For the unscrupulous, the greatest field that offers for 
the infliction of hurt is in the theft of ideas. And the 
man with an inventive mind, by his very nature, is the 
easiest game. Tragedies of this kind are being enacted 
daily, in many forms and under widely varied conditions. 
Inevitable is the outcome if injustice possesses the neces- 
sary influence and power, which it usually does. As a 
result, the inventor becomes discouraged, nurses his 
grouch, and quits the race. 

But, even as the murderer returns to the scene of his 
crime, so is the inventor drawn irresistibly back to in- 
ventive effort, despite the hard knocks he may receive, 
just and unjust. However much he may forswear 
interest in what is unknown and untried, and even 
though he promise himself relaxation to the humdrum 
existence of a man with an allotted task, his resolutions 
will break like pie-crust. He must get rid of the grouch, 
however, and to do this effectively he should seek diversi- 
fication of interest. Credit or reward may have been 
filched from him, but no one can steal the sharpness of 
mentality induced by systematized inventive effort. 

Plenty of problems are awaiting solution. If the 
technician has trained himself to think and to reason, 
the most important items of equipment for research work 
are at hand. But inventiveness is a form of initiative 
that seems to be born only to be squelched out of ex- 
istence by persistent discouragement, the only remedy 
for which is the union of science with commercial acu- 
men and the early attainment of financial independence. 
A combination of poverty and inventiveness invites 
injustice. 
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Grand Canyon survey trip 








Reconnaissance 
an 


Map-Making Work 


By the U. S. Geological Survey 


Surveying along the 
American River, in 
California 
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Topographers at work at Crystal Creek, Colorado 
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Slime Treatment and 


Electrolytic Precipitation 


HAROLD W. ALpRICH 
and 
WALTER G. SCOTT 


Superintendent and Assistant Superintendent, respectively, 
Inspiration Leaching Plant 


tion plant in 1927 and 1928 equaled estimated 

figures, many anxious moments were spent and 
volumes of data accumulated to determine definitely 
what caused the wide variation in the percentage of 
copper lost in the tailing on various charges. That fine 
material in a leaching charge, particularly if colloidal, 
will interfere seriously with percolation, and consequently 
affect extractions, has long been recognized. Ore was 
being mined from three separate locations in which the 
ore was different in physical character as well as in 
copper content. In most instances poor extractions ac- 
companied, and were somewhat commensurate with, 
a larger amount of a particular type of ore. In the early 
months of operation, selective mining could avoid those 
areas which produced a maximum of primary fines, but, 
later, even those areas conceded to have good leaching 
ore gave trouble at times. 

In the fall of 1928, the officers of the leaching depart- 
ment decided that the department should equip itself so 
as to be able to accept and make a satisfactory extrac- 
tion from any ore that the mining department should 
care to mine. As the question of separate treatment of 
fine and coarse material came up early in the test-. and 
pilot-plant work, a large amount of experimental data 
was on hand pertaining to this problem. Experiments 
showed that the minus-200-mesh made in crushing was 
granular, whereas the minus-200-mesh coming from the 
ore before crushing was amorphous. Furthermore, col- 
loidal fines hindered percolation far more than granular 
fines. 

The plant flow sheet accompanying the article in the 
Oct. 19 issue shows that all ore passes over the primary 
screens before entering the fine-crushing plant. Those 
responsible for operations recognized the fact that if the 
minus-200-mesh material could be separated from the 


A LTHOUGH the results of leaching at the Inspira- 


undersize of the primary screen product, not only would . 


the minus-200-mesh in any charge be reduced, but this 
separation would carry the undesirable colloidal material. 
Screen analysis of the tailing showed that if the ore 
could be crushed finer without hindering percolation, 
better extractions could be had. The size of crushing 


The first part of this paper, describing the leach h 
was published in the Oct. 19 issue, et DE OF the OF, 
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had, therefore, been a compromise with the copper in 
the tailing. 

Two ways of separating the colloidal fines from the 
ore were suggested: One was air separation, and the 
other hydraulic separation, but the moisture in the ore 
was too high for successful air separation. 

Dorr classifiers, borrowed from the concentrating de- 
partment, were installed to handle the undersize from 
4-in. screens. The feed to this unit was estimated to 
be 3,000 tons per day, which was a third of the plant 
total. This material carried 25 per cent minus-200-mesh 
and an estimation indicated that an 80 per cent separa- 
tion could be made. This would result in the removal 
of 600 tons of fines, which would require a separate 
treatment plant. 

The proposed equipment was to serve as a large-scale 
test on ten 9,000-ton lots. 

The first tank to be charged, with the fines removed, 
was excavated on Dec. 31, 1928, and the second tank on 
Jan. 3, 1929. As percolation difficulties were being 
encountered at this time, with the usual corresponding 
high tailing, the contrast shown in the following table 
is necessarily striking. 


Comparison of Results With and Without Fines Removal 





——Cu in Tailing 
Ox. Sul. 


-—— Extraction of Cu-—— 
Ox 


Lot No. Total b Sul. Total 
750 Normal........ 0.10 0.24 0.34 86.5 41.5 70.4 
751 Fines out...... 0.03 0.08 0.11 95.4 81.4 89.4 
752 Normal........ 0.14 0.29 0.43 80.8 25.6 61.6 
753 Normal........ 0.15 0.28 0.43 80.5 28.2 62.9 
754 Fines out...... 0.02 0.07 0.09 97.1 80.0 91.3 
755 Normal......... 0.10 0.19 0.29 86.3 38.7 72.1 


Everything indicated that the removal of the primary 
fines was the correct procedure, and with only two test 
tanks completed the practice was standardized on the 
removal of fines from all charges. 

Metallurgical results for the first six months of 1929, 
compared with those of 1927 and 1928, are interesting, 
and are shown in an accompanying tabulation. 

Although an estimate showed that 600 tons of classifier 
overflow would be treated, this tonnage probably will be 
closer to 500 tons of fines, carrying 90 per cent minus 
200 mesh. At present these fines, which run higher in 
copper content than the regular feed, are being stored 
for future treatment. 

A flow sheet of the proposed plant is shown in an 
accompanying sketch. The bowl classifier overflow is 
now piped to the concentrator, where flotation removes 
the available sulphides. Flotation tailing is to be run toa 
thickener. The clear water overflow will return to the 
concentrator proper and the underflow will be pumped to 
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Iron launders in foreground, leaching plant at rear, and crushing plant at right 


storage tanks which precede agitation in the leaching di- 
vision. Experiments show that flotation results are 
better when flotation precedes the acid agitation leach 
rather than when it follows. This also avoids flotation 
of an acid pulp and the possible contamination of the 
present concentrator alkaline circuit. 


Flotation Results for June, 1929 


Per Cent Per Cent Per Cent 
Oxide Sulphide Total Copper 
Wo sc eo om aba 1.205 0.316 1.521 
WM isc Si aictee caw ees 1.113 0.076 1.189 
PR So cose eentvce cea 7.635 75.949 21.828 


The agitation leach is to be conducted in series so as 
better to control the acid in the copper solution for iron 
precipitation. This also gives a continuous flow for 
counter-current washing. Experiments show that when 
leaching the present flotation tailing with sulphuric acid, 
a total tailing better than 0.20 per cent copper can be 
expected. The slime material to be leached will consume 
more acid than the present percolation leach, though in 
reality the total acid consumption for the agitation leach 
plus the percolation leach should be the same. According 
to estimates, an equivalent of 25 Ib. of 100 per cent acid 
will be consumed on impurities in the agitation leach. 


By using four thickeners and passing the tailing solution 
from the iron precipitation in counter-current flow with 
the leached pulp, theoretical figures backed by laboratory 
experiments show that 97 per cent of the dissolved 
copper will be recovered. 

The proposed plant will be in operation, the manage- 
ment believes, by January, 1930. 


ELECTROLYSIS IN THE PILOT PLANT 


The precipitation division of the pilot plant consisted 
of fourteen tanks with sixteen 42x36-in. cathodes per 
tank. Sufficient generator capacity was installed to per- 
mit wide variations in current flow. The plant was 
arranged so that the solution flow could bé either in 
parallel or in cascade and solution heating could either 
precede or follow electrolysis. Both in the construction 
and operation of this unit, an attempt was made to 
provide conditions equivalent to those of large-scale 
operation. A great number of variables, both mechanical 
and metallurgical, were tested during the operation of 
this plant. A few of these are mentioned: 

Many of the common methods of hanging cathodes 
were tried. The refinery type of loop, most commonly 
used, would last only a few days before cutting off. 


Comparative Results in Leaching 





First Last 
14 Char 17 Charges 
1927 1928 Unsacinca  "Claauified Feb March aa. Va eee 
nelassi assi eb. ar ri a June 
Feed Assay, per cent: : , 
OXIGS GODDEF. «5.00 00s cece ccins 0.711 0.637 0.726 0.759 0.692 0.674 0.650 0.657 0.659 
Sulphide copper.............. 0.343 . 385 0.373 0.407 0.402 0.533 0.521 0.513 0.526 
LOM OOMDOR 6 os o5 Kc ase sins 1.054 1.022 1.099 1. 166 1.094 1.207 1.171 1.170 1.185 
= Assay, per cent 
CRP ON ks kee secccwcas 0.048 0.053 0.107 0.019 0.015 0.022 0.021 0.020 0.020 
Water-soluble copper.......... 0.011 RISER OE NR es eee a 0.002 Trace oo. Gs cis, a aa 
Sulphide copper.............. 0.129 0.135 0.240 0.090 0.096 0. 106 0. 103 0.086 0.085 
a See 0.188 0.200 0.347 0.109 0.113 0.128 0.124 0. 106 0.105 
Extractions, per cent: 
re 91.78 89.71 85.26 97.50 97.54 96.74 96.77 96.96 96.96 
Ge sos us wlacs Ons hh ceeds 61.83 65.12 36. 66 77.89 76.12 80.11 80. 23 83.24 83. 84° 
ROG ond ox dhe bok (aa ecaweyee 82.20 80.37 68. 43 90.65 89.67 89.40 89.41 90.94 91.14 


NOTE:—The percentage of cop 
contained in the slime discard, which was stored for future leaching treatment. 
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in the tailing shown above is the percentage of copper in the tailing from the percolation leach and does not include the copper 
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The split loops such as those used at Ajo did no better. 
Any joint below the solution line apparently would not 
be satisfactory, so it was then proposed to bend the 
entire sheet over the supporting bar. This helped mat- 
ters, but instead of the loop eating off at the punch in 
two or three days, the entire sheet would cut off at the 
solution line in three to five days. By painting the sheet 
at the solution line with almost any kind of semi-acid- 
resisting paint, this cutting off was entirely remedied. 
Loops were next attached above the solution line and 
the sheet was painted at the solution line. This type 
of sheet was decided upon because of its smaller size, 
as it required a finished sheet 42x44-in., compared to 
one 42x57-in. when the entire sheet was bent over the 
supporting bar. 

Many experiments were made with anodes using 
various diaphragms; graphite anodes, rod anodes, lead- 
antimony anodes, and lead anodes. The lead anode 
containing 4 per cent antimony seemed to be entirely. 
satisfactory in this work and was decided upon. Know- 
ing that this type of anode would warp, and that straight- 
ening would be necessary, a thickness of 4 in. seemed 
to be the lightest practical weight for operation and at 
the same time offered economy in construction. 

The spacing of electrodes was originally 44 in. Some 
of the operatives thought that a closer spacing would 
bring about a power saving, so a great deal of study 
was given this point. Spacings as close as 34 in. were 
attempted, but the 44-in. spacing was eventually ac- 
cepted. This has since proved to be a wise move owing 
to the excessive sprouting which has been encountered. 

The various types of contacts proposed caused con- 
siderable controversy, and every type of contact sug- 
gested was given a trial. Particular attention was given 
to forced or pressure contacts, which proved to be good 
theoretically, but they were discarded because of their 
practical inconvenience and the insufficient saving 
effected. Experience indicated that contact losses should 
never exceed 1.0 per cent if given a fair amount of 
attention. Although various types of flat and V-notched 
contacts were tried, the notched supporting bars were 
finally decided upon. When using a busbar common 
to two tanks, the notched supporting bar is valuable in 
ngaintaining the proper spacing and thus avoiding busbar 
short circuits ; it also maintains a better contact. 
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Flow sheet of proposed slime treatment plant 


Electrolyte extremes were also attempted, with ferric 
sulphate exceeding 15 grains per liter, as well as with 
acid and copper variations beyond the practical limits 
required for leaching. 


THE PLANT AS FINALLY BUILT 


General Electrical Data—The generating equipment 
has a capacity of 36,000 amperes at 320 volts. It consists 
of three units, each having two generators, centrally 
driven by a 5,450-hp. 500-r.p.m. synchronous motor. 
Each generator has a capacity of 6,000 amperes at 320 
volts, giving each unit a capacity of 12,000 amperes at 
320 volts. All generators supply a single circuit which 
passes around the tank house in the shape of a U. 

As the tanks are arranged in two parallel lines, ex- 
treme precautions are taken to avoid tank short circuits. 
An 11-ft. length of 4-in. hose is inserted in the solution 
feed line to each tank, and a 16-ft. length of 12-in. 
rubber hose in the pump suction protects the circulating 
pump. The tank overflow drops approximately 9 ft. 
through a 6-in. tile pipe to a central distributing launder. 

The tank house consists of 120 commercial tanks 
and sixteen starting-sheet tanks of practically the same 
size. 

Starting-Sheet Division—As the tank-house metal- 
lurgy must be regulated to suit leaching conditions, there 
are times the circulating solution is not entirely suited 
for the making of a good starting sheet. A small re- 
finery, self-contained, is therefore set aside for this work. 
In this division are sixteen tanks of the regulation size, 
each tank having a capacity of 84 blanks (cathodes) and 
85 anodes, making a total of 1,344 blanks, capable of 
making 2,688 starting sheets per day. The loops must 
be cut from this production, so 15 per cent is usually 
allowed for loops, blanks not stripped, and scrap. This 
gives a capacity of 2,285 finished starting sheets per day. 
Production is, however, regulated to meet the require- 
ments of the commercial department, which, in turn, is 
dependent upon the desired production of copper. The 
blanks are of refinery type, of rolled copper, with a 
groove on each side and on the bottom, to produce a 
clean-cut sheet. Side edges are baled and shipped as 
scrap. 

The finished starting sheet is 44 in. long by 42 in. 
wide. The loops, which are cut with power shears, are 
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20 in. long by 4 in., wide before looping. Two inches 
on the end of the starting sheet are allowed for punching. 
This gives a finished sheet which allows 42 in. square 
for submergence, with the entire loop and punching 
above the solution level. 

A new rolled-copper blank is cleaned, amalgamated, 
polished, and properly oiled, after which it is ready for 
operation. Blanks are removed for stripping in groups 
of fourteen, and the lifting basket is spaced so as to lift 
alternate blanks, which permits more working room. At 
first, a steel tool made of small-size hexagonal steel, 
properly sharpened and curved, was used for starting 
and stripping the starting sheets from the blanks. After 
eighteen months of operation a wooden tool made from 
an ordinary pick handle, with a steel end suitably attached 
to be used as a starter, has been substituted, and this does 
not scratch the blank. A perfectly smooth and polished 
blank allows easier stripping and yields less starting- 
sheet scrap. 

After stripping, the blank is touched with amalgam 
solution wherever the steel starting tool has scratched it. 
A cheap grade of oil is applied with Duro cloth swabs, 
and the blank is then returned to the refining tanks. 

Blister-copper anodes, cast from converter copper, 
are received from the International smelter. These range 
in weight from 900 to 1,100 Ib. each. The set side of 
these castings is usually quite rough and has occasional 
slag spots, but this type of anode has been handled with 
comparatively little’ trouble, although new anodes do not 
consistently produce a good sheet for the first few days. 
The plant is not equipped to work up odd lots of varying 
sized scrap anodes, so when a tank shows some scrap, 
the entire tank is scrapped. To date, 22.8 per cent of 
anode scrap has been made, a rather high figure, which 
may be accounted for by the wide range in original 
anode weights. 

Electrodes are spaced 44 in. from center of cathode 
to center of cathode and blanks are stripped every 24 
hours. A current density ranging from 14 to 16 amperes 
per square foot is used and the average starting sheets 
weigh from 11 to 12 Ib. each before looping. The solu- 
tion circulation rate is 15 gal. 
per tank per minute and the 
solution carries from 30 to 40 
grains per liter of copper and 
120 to 150 grains per liter of 
acid. Accumulation of impu- 
rities is prevented by bleeding 
refinery electrolyte to the com- 
mercial division. Two hot wells 
maintain a temperature of ap- 
proximately 55 deg. C. From 
8 to 15 Ib. of glue are added 
per day at the discretion of the 
operator. 

Refinery mud, carrying gold, 
silver, and copper, is washed 
to settling tanks, dried in open 
pans, and shipped. 

Commercial Division — The 
commercial division consists of 
120 electrolytic tanks, 33 ft. 
long, 4 ft. 3 in. deep, and 4 ft. 
wide. These are divided into 
eight banks of fifteen tanks 
each, the electrolyte flowing in 
series through the eight banks. 
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Each bank has a solution circulation of approximately 
1,500 g.p.m., or 100 gal. per tank per minute. 

Each tank has 84 cathodes and 85 anodes, spaced 
44 in. from center of cathode to center of cathode and 
placed perpendicular to the direction of solution flow. 
This makes a total of 10,080 commercial cathodes and 
10,200 lead anodes. The original anodes were made of 
4-in. 4 per cent antimony lead, 38x40 in. submerged, 
and supported by copper bars. Each anode was punched 
for eight porcelain insulators, which tend to prevent 
short-circuiting, but later only five of these were used. 

At the start of operation, the men in charge thought 
that an occasional straightening of the lead anodes would 
suffice. This was quickly disproved, and an improvised 
press, handling one anode at a time, was made, and the 
pressure for straightening was applied with hammers. 
It was possible to straighten each anode in the tank house 
every thirty days. After a few months of this kind 
of straightening, the lead began to flow and the sub- 
merged area increased, which caused the cathode edges 
to sprout badly. Trimming the anodes was a large task. 
The 4-in. antimony-lead anode was apparently too light 
and the tank-house results obtained during the months 
following this poor anode condition seemed to prove the 
need of an anode press. A press of a capacity to 
straighten each anode in the entire tank house every fif- 
teen days was needed. A locally designed press, operated 
by air pressure, handling fourteen anodes at one time, 
accomplished this work. 

In October, 1928, the company decided to replace all 
anodes, making them heavier and stronger. Experiments 
were started in 1927 to determine the best type of anode 
to be used. After being in service for one year, the 
8 per cent antimony lead anodes, 4 in. thick, were in 
excellent condition and were perfectly straight. The 
lead anodes containing 13 per cent antimony plus arsenic, 
4 in. thick, were also in excellent condition but were 
too brittle to handle. 

At present the entire tank house is equipped with 
4-in. lead anodes containing 8 per cent antimony. These 
were cast and fabricated at this plant. 


Electrolytic department 











Tank-House Results 


Kw.-Hr. 
Current A.C. per Cathode Anode 
Month Density Lb. of Cu Efficiency [Efficiency 
1927 ; 
SIT a a0 k 5 sp 00 10.0 1.415 61.65 40.3 
February.......... 12.7 1.472 62. 43 44.0 
SR iaics ahs so 15.0 1.658 56.47 45.6 
OS Ris a 14.7 1.677 57.56 47.1 
RS oad cco n'a 2s 14.8 1.628 59.48 42.1 
Mia s xan eins Soe 15.9 1.679 60.69 43.2 
Mas Seine ee 15.0 1.637 60. 42 38.9 
DR cs ca Sas. 15.7 1.713 59.00 38.1 
September......... 14.2 1.550 63.00 45.0 
NN 6 oiach ns 5s'5 14.5 1.653 64.92 42.5 
November......... 14.4 1.571 66.01 40.3 
December........-- 12.6 1.500 70.19 43.5 
anna. i Scine sie 14.1 1.596 61.82 42.5 
1928 

SRN ns os S00 11.7 1. 463 69.12 54.7 
February.......... 12.7 1.582 65.12 48.5 
OS SR ae 11.3 1. 466 67.91 42.7 
i ota esas 11.7 1.504 66.91 42.3 
_ | RE Sree 10.8 1.393 66.00 41.4 
SOR Per 11.0 1.438 65.82 47.3 
eck a cca ois ne 10.0 1.547 63.37 $3.2 
BS nas sooo a0 11.6 1.566 63.46 41.6 
September......... 12.9 1.580 63.53 39.8 
Ostobericc... 6... 11.7 1.516 63.87 37.8 
November.......-. 12.5 1.608 61.95 48.1 
December.......... 14.1 1.799 58.80 49.4 
Average......... 11.8 1.538 64. 66 45.6 


Starting sheets are threaded (insertion of copper sup- 
porting bar), painted, and straightened, by contract 
labor. Painting is done just at the solution line with 
a single stroke of a brush, using a cheap semi-acid- 
resisting paint. A sheet not painted in this manner will 
cut off at the solution line in about five days. The sheets 
are then grouped on racks, moved by the crane opposite 
the tank where they are to be used, and are placed in 
the tank by hand. 

Each cathode is straightened at the end of 24 hours. 
During the first months of operation a 48-hour sheet was 
also straightened, but this practice has been discontinued. 
At present the sprouts are knocked from a 34-day sheet. 
After each movement, the cathodes are checked by meter 
men for poor contacts or short circuits. Both a volt- 
meter and a locally designed millivoltmeter are used 
to detect short circuits and faulty contacts. The latter 
consists of two contact points, accurately spaced in a 
small wood frame which is placed on the cathode sup- 
porting bar, and the current flow is recorded in milli- 
volts. This is a very sensitive means of detecting 
trouble. 

Best results are obtained by pulling a finished cathode 
weighing between 90 and 100 Ib., total weight. The 
cathode life, therefore, varies with the current flow. A 
five-day cathode is pulled for a maximum production. 
In pulling copper, 21 cathodes or one-fourth of a tank- 
ful are lifted at one time, conveyed to the wash tank, 
and submerged in boiling water. From here they are 
dropped on to a steel rack with an inclined back, by 
moving the crane slowly backward and permitting the 
cathodes to knock themselves off the crane basket. Two 
pulls, or 42 cathodes, are placed on each rack. A storage- 
battery truck with a low platform slides under the loaded 
rack and raises and transports the load, first over the 
scales and then into railroad box cars for shipment. 
In the cars the cathodes are lifted by hand and stacked 
as desired. This fast and economical method of handling 
produced copper permits a variation in the life or weight 
of finished cathodes which is extremely important. 

The weight of copper from each electrolytic tank is 
recorded, and the efficiency figures for each day’s pro- 
duction are arrived. at by using ampere and voltage 
readings taken each shift during the life of the particular 
cathodes pulled: Starting sheets going to each tank are 
weighed, this weight being deducted from the total 
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CORPO G Acid, tas Ps 7 = Iron, 
Grams per Liter rams per Liter rams per Liter per 
In - Out In Out In Out Liter 
23.3 17.1 56.4 77.0 5.6 10.0 15.0 
26.3 19.2 42.9 63.0 4.4 9.9 16.6 
26.4 19.3 43.4 61.2 4.6 10.3 19.2 
28.0 22.2 41.5 57.8 a2 12.1 20.7 
27.8 au: 5 37.4 55.3 6.8 11.6 18.8 
29.8 24.4 42.6 aye 7.7 11.8 19.6 
29.5 24.5 42.8 56.7 7.8 1.1 18.2 
28.0 a. 3 42.4 ee: 6.1 9.9 16.4 
28. 23.0 36.9 49.7 4.6 9.0 15.9 
32.0 26.8 37.3 49.8 6.0 9.8 16.9 
30.2 25:3 37.8 48.2 5.4 8.6 14.7 
28.0 22.5 35.1 47.3 4.3 8.6 15.1 
28.2 22.3 41.4 56.6 5.9 10.2 17.3 
25:9 20.2 31.6 45.9 5.3 9.7 17.7 
24.4 19.2 30.3 45.8 5.3 9.7 16.6 
25.0 19.8 28.5 44.9 5.8 9.7 15.4 
23.1 17.7 32.5 45.5 5.6 9.5 16.4 
21.6 16.6 30.8 45.4 5.7 9.4 15.7 
19.8 13.9 30.3 45.6 5.3 9.4 15.4 
20.1 16.0 29.3 43.0 3.2 8.9 14.4 
23.8 18.5 29.1 45.0 5.0 8.7 13.1 
- 25.3 19.5 30.3 44.1 4.6 8.6 13.4 
aad 17.4 32.5 43.5 4.7 8.3 12.2 
24.5 19.6 32.0 46.0 3:5 9.4 15.1 
24.4 19.4 29.5 45.2 5.3 9.5 15.7 
2323 18.2 30.6 45 5.3 9.2 15.1 


cathode weight to obtain the weight of copper precipi- 
tated. Tank voltage readings are taken each shift and 
carefully compared to the total switchboard voltage. In 
the generator room hourly ampere readings are recorded, 
and the kilowatt input and output of the generator station 
is measured by recording meters. All final figures from 
this department are based on copper production and 
power actually paid for. The latter figure includes line 
loss from substation to generators, and generator con- 
version efficiency, as well as all transmission, contact, and 
minor losses. 


TANK-HousE ConpiTIons ARE VARIABLE 


The tank-house production is dependent upon the 
amount of copper dissolved from the: ore, which varies 
considerably, and the current density is varied to satisfy 
this condition. Within certain limits a reduction in 
current density is accompanied by a lower power con- 
sumption. The power represents approximately 80 per 
cent of the total tank-house cost. 

The strength of copper, acid, ferric sulphate, and 
other components cannot be held at some predetermined 
figure, for several reasons. Sometimes the copper con- 
tent must be dropped below the desired strength to 
satisfy production requirements, and acid strengths are 
regulated to satisfy the acid consumption in leaching. 
The entire process is built around the efficiency of 
manufacture of ferric sulphate in the tank house, and 
of course ferric sulphate is extremely detrimental to 
tank-house efficiency. A general manipulation of solu- 
tion, together with the arrangement to heat solution, 
either preceding or following electrolysis, constitutes 
a control of the ferric sulphate balance. The copper 
solution entering the tank house is naturally best for 
electrolysis in the first section and poorest in the last 
section. 


Average Tank-House Results 
Three Months’ Average, Spring of 1928 


Current tape Shee Go” x 

: e m .C, rams sp 

Section Density Voltage Efficiency Lb. per Liter Dee. % 
1 11.4 2.32 71.84 1.409 5.4 33 
2 T:, 29 70.27 1.432 6.7 34 
3 11.4 2 69.58 1. 430 7.8 35 
4 11.4 2.26 66.97 1.474 8.6 36 
5 11.4 2.25 65.00 1.516 9.2 37 

- 6 11.4 2.25 64.19 1.538 9.6 38 
7 11.4 2.23 61.61 1.579 9.9 39 
8 11.4 2.22 59.74 1.629 10.2 40 
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Sampling of the copper bullion is done once a month, 
which serves as a control and a check on refinery results. 
A typical analysis follows: 


Electrolytic Copper 


Per Cent 
SSF ee eS oe ee 99. 66 ES ES GAT 
Seay wakate a dete Ges ak eta a 0.075 Beaks ts Ch asice ccs @Rve ke ae 
CIRO cov cities «veetA%s oo Zn, Ni, and Co.... he. 020 Trace 
Bh crate Reg gata eects $ Rash death Weare sve. ¢ Ca ePaeea race 
ee int Ses ae 0.016 Ag, os. per ton............ 0.045 
ae. ob celente'are ois auth selec OO RR ccieine si abe acme cens Trace 


Electrical Losses—Because of the single-circuit tank 
house, the circuit is opened at specified intervals, at 
some point distant to the generators, and the voltage 
brought to an operating level. The leakage is then 
measured directly in power, and it has not so far ex- 
ceeded 1.0 per cent with a voltage as high as 350 volts, 
which is a 9.4 per cent generator overload. A complete 
survey of the tank house shows an electrical loss of 
0.62 per cent, caused by copper busses and a contact loss 
of 0.87 per cent. 

The tank-house personnel consists of 50 men, which 
includes all help for the starting-sheet section as well as 
for the commercial section. It is capable of handling 
150,000 Ib. of commercial copper and 25,000 Ib. of 
starting-sheet copper, or 175,000 lb. of copper, per day 
for shipment. This represents 3,500 Ib. of copper per 
man per shift. 


Iron Launders—Owing to the greater cost of pro- 
ducing cement copper than that of producing electrolytic 
copper direct from solutions, it is desirable to make as 
little cement copper as possible. Nine double-section 
iron launders, 60 ft. long and 20 ft. wide, with an 
average solution depth of 5 ft., are used in this service. 
Baled tin cans, having an iron value of approximately 
92.5 per cent, are used as a precipitant. Only copper 
from wash waters is precipitated as cement copper, and as 
the surge tanks are of sufficient size both preceding and 
following this plant, this operation is continuous. The 
solution flow in the tanks is in series and the distance of 
travel is regulated so as to remove practically all of the 
copper and at the same time preserve as much of the 
acid as possible. 

A traveling gantry crane spans the entire plant. By 
means of an electromagnet, cans are unloaded from rail- 
road cars and placed in storage or directly in the iron 
launders. When a section of the launder reaches a point 
where precipitation has practically stopped, the solution 
is drained through weep holes and excavation with a 
clamshell bucket is started. 

In separating the undissolved cans from the cement 
copper, a trommel 12 ft. long and 5 ft. in diameter and 
revolving at approximately 13 r.p.m. is used. Holes 
} in. in diameter permit the cement copper to fall into a 
sump while the undissolved cans come out of the lower 
end of the trommel to another sump and are returned to 
the launders. A pipe extending into the trommel washes 
the cement copper through the holes into the cement- 
copper sump. The water overflows to a pump and 
returns to the trommel. The cement copper is loaded 
from the sump with the clamshell bucket to cars and is 
shipped to the smelter. 

_In some leaching plants that are not attempting to 
dissolve sulphide, the ferric sulphate is kept reduced to 
as low a point as possible so as to secure high electrolytic 
efficiency. At this plant efficient operation requires that 
the ferric sulphate in the solution used to leach the ore 
be kept as high as possible economically, and the solution 


of cement copper by ferric sulphate reduces the quantity 
of this solvent to such an extent that it is necessary to 
ship cement to the smelter irrespective of cost. In most 
leaching plants, iron launders are used for handling 
discard solution. There being no discard at this plant, 
the metallurgical purpose of iron precipitation is to assist 
in maintaining the desired iron-strength in leaching solu- 
tions, and allowing a cleaner wash of leached tailing with 
a minimum addition of fresh water. The following will 
show some general results: 


Lb. Cu Cu in Solution Cu in Solution 
Lb. Iron Consumed Precipitated per _ to Launders, From Launders 
per Lb. of Cu Ton of Ore Grams perjLi Grams per Liter 


1927 1.924 3.27 3.63 0.23 
1928 2.054 2.77 3.01 0.15 


This entire division, which handled 18,717,601 Ib. and 
17,322,260 lb. of baled scrap iron in 1927 and 1928 re- 
spectively, as well as 9,728,483 Ib. and 8,433,989 Ib. of 
cement copper in 1927 and 1928 respectively, was 
operated by one craneman and three Mexican laborers. 
Any repair work necessary is handled by another de- 
partment. The consumption of iron seems very high, 
but this is caused by high percentages of acid and ferric 
sulphate in the solution going to the launders. 

The officials of the Inspiration Consolidated Copper 
Company who were in active charge of operations during 
the development of the process and the successful opera- 
tion of the plant were: Dr. L. D. Ricketts, formerly 
president and now consulting engineer; Mr. W. D. 
Thornton, president; Mr. William Wraith, vice-presi- 
dent; Mr. T. H. O’Brien, general manager; Mr. C. E. 
Weed, assistant general manager; and Mr. G. D. Van 
Arsdale, consulting metallurgist. The plant was de- 
signed by Mr. A. G. McGregor and constructed under 
the supervision of Mr. G. H. Booth, mechanical engineer 
of the company. 





Antimony Mining Costs Increase 


HE POSITION of China in the world situation in 

antimony has in recent years been continually noted, 
writes K. C. Li, in an article on Antimony in the cur- 
rent issue of The Mineral Industry. With her practi- 
cally unlimited high-grade ore reserves and especially low 
labor and other mining costs, China can produce antimony 
much cheaper than any other country in the world. As 
an illustration China actually produced and sold antimony 
at somewhat less than 4c. per pound, c.i.f. New York, 
during 1921 ad 1922. However, such a low price will 
probably not be reached again, as the production costs in 
China have in the last few years been increased tremen- 
dously. The producers now have labor unions to contend 
with, and the laborers now receive much higher wages 
with shorter hours. and better working conditions. This, 
together with increases in freight rates, export taxes and 
general expenses, has added to the cost of production 
considerably. In the near future the Chinese government 
will probably add a new export tax on antimony, as on 
other commodities, for revenue purposes. 

The condition of the industry in China is still far from 
satisfactory. Mining operations are all on a modest scale, 
and the business is carried on in the same old-fashioned 
method. Producers are made up of numerous small op- 
erating groups, with practically no organization. A few 
new schemes have been proposed and attempts have been 
made to control production and stabilize the market price, 
but up to the present time none have been successful. 
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FOR DISTINGUISHED SERVICE TO 


THE Aa ee 


ORNELIUS FRANCIS KELLEY, pres- 
ident of the Anaconda Copper 


Mining Company, which is the 
largest single factor in the non-ferrous 
metal mining industry of the world, 
was presented with the gold medal of 
the Mining and Metallurgical Society 
of America, at the Hotel Savoy Plaza, 
in New York City, on Tuesday, Oct. 
22. This award is made annually for 
distinguished service to the mining 
industry. In accepting the award, 
Mr. Kelley declared that he could not 
express the depth of his appreciation, 
particularly since he was deeply sen- 
sible of its import and of the obligation 
it imposed on him to further the 
progress of the mining industry, into 
which he had been born. Deeply 
grateful as he was for the distinction, 
however, Mr. Kelley averred, he prized 
even more highly the friendship and 
esteem of his colleagues and associates, 
as manifested by their presence and by 
their generous words. 

On behalf of his associates, Mr. 
Kelley thanked the speakers who had 
referred to the progress made by the 
Anaconda company. He pointed out 
that the co-operation, loyalty, and devo- 
tion of the staff were the true cause 
of that progress. This spirit of co- 
operation existed not only within indi- 
vidual companies but indeed throughout 
the entire industry, he declared. Other- 
wise, no real progress could have been 
made. After these introductory re- 
marks, Mr. Kelley continued as follows: 


1. ART OF MINING is undoubtedly 
one of the most ancient, honorable, 
and useful pursuits of man. The nar- 
rative of his evolution from a primal 
state of helplessness is told in, and its 
chapters are measured by, the develop- 
ment of his capability to extract and 
adapt to his use the mineral substances 
of the earth. 

Back of the curtain that shrouds the 
past the evidentiary fact that there had 
come on earth a being who was des- 
tined to become its master is disclosed 
by primitive tool or weapon, the sole 
surviving tokens found where once this 
unknown and solitary creature had 
his abode. We know not definitely his 
origin, his habits, or his attributes. 
We do know that he and he alone, of 
all the creatures that lived and fought 
for survival, possessed the faculty to 
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take from mother earth its substance 
and utilize it for his necessities. It 
was the power to call to his assistance 
the product of mine or quarry that 
enabled him to survive in an environ- 
ment where otherwise he must have 
perished. So the constant application 
of this faculty through the ages that 
were to pass made it possible for him 
to emerge from a state that of neces- 
sity would have ended in _ oblivion, 
through a progressive development, to- 
ward the status we term civilization— 
the result of which was the develop- 
ment of commerce, industry, art, and 
science: in short, of social organization. 

It is a noteworthy fact—worthy of 








more than passing observation—that 
no people have left an enduring impress 
upon the record of the past, nor made 
a lasting contribution to civilization, 
who did not possess and utilize a supply 
of mineral wealth. 

Throughout the past the standards of 


life have been, as they are today, fixed 
by the available supply and applied use 
of mineral and metal products. From 
them were fashioned the implements 
that made agriculture possible; the 
tools that felled the forest ; the weapons 
that gave to physical inferiority the 
powers of offense and defense. Their 
acquired use enabled man to emerge 
from the gloom of the cavern and to 
erect an abode in the sunlight. 

There is no vain conception of the 
importance of the mining industry to 
the economic status of mankind in 
asserting that it has been a necessary 
adjunct to every phase of man’s exis- 
tence, indispensable to every step in 
his development. Success in combat, 
achievement in peace, have been alike 
dependent upon it. 

If this epitome be justified as applied 
to the past, of what transcendent im- 
portance has the proper administration 
of the various branches of mining be- 
come to the contemporaneous demands 
of the industrialized era in which 
we live. 

How many outside of those directly 
engaged in the metal industries realize 
the service rendered by them daily to 
all who live within a modern environ- 
ment, and the extent to which all who 
enjoy the conveniences that are at our 
command are indebted to the work of 
the miner and the product of the 
smelter. 


N? PERIOD of man’s existence has 
been attended by such profound 
changes in his social and economic 
status as the present, nor to the people 
of any land has there ever come such 
an advance in the standard of living 
as has been and is now being experi- 
enced by the inhabitants of the United 
States. 

The simplest analysis of the basic 
causes that underlie this enviable po- 
sition must recognize the supreme im- 
portance which the mines and mining 
products of the nation contribute as 
essential factors to this development. 

The fascinating story of the indus- 
trialization of America and its effect 
upon the civilized world presents an 
entirely new chapter in productive ef- 
fort and beneficial consequences. The 
manner of its conduct and the magic 
of its development have destroyed the 
old conception that a life of trade in- 
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volved a monotonous existence of hum- 
drum work and dreary routine of de- 
tail. The status which it occupies to- 
day, and its future possibilities, appeal 
to the comprehension of the most imag- 
inative. Industry presents to its follow- 
ers elements which, if lacking in ro- 
mance and adventure, furnish, neverthe- 
less, opportunities for the exercise of 
the most energetic and capable quali- 
ties with which man is endowed. 

Within the memory of most of us 
here gathered extraordinary changes 
have occurred in the methods of pro- 
duction, manufacture, transportation, 
and distribution. What a radical evo- 
lution has this brought about in the 
lives, the habits, the labor and recrea- 
tion of the average man and woman! 
The entire economic aspect has been 
changed, not alone from the viewpoint 
of those who lead and direct great in- 
dustrial organizations, but down 
through the ranks to those who perform 
its laborious if simple tasks. 

Business has broken away from the 
traditions and practices of the past, and 
has been established upon the basis of 
new ideas and endeavors. Such pro- 
found changes could not have occurred 
—they would have been impossible— 
had it not been for the potentialities 
which existed in the superabundant 
supply of raw material with which this 
country has been blessed, the posses- 
sion and utilization of which not only 
formed the basis for its present su- 
premacy, but also underlie its future 
possibilities. 


Ts OFTEN is the fact overlooked 
that the rise of our country to its 
present position of supreme political 
importance and unrivaled industrial 
power could not have been achieved 
without its deposits of coal, oil, and 
iron; its mines of copper, lead, and zinc, 
of gold and silver. These constitute in 
final analysis the storehouse of the na- 
tion’s treasures, and upon their proper 
administration and utilization our in- 
dustry may live, our commerce grow, 
and our national existence be main- 
tained. 

In giving expression to this thought 
I hope that I may not be judged as 
entertaining a too narrow or national- 
istic conception of the mining industry, 
or of the duties and responsibilities of 
those who are engaged in its conduct 
to other than ourselves. America has 
contributed far too generously of its 
metal wealth to the requirements of all 
the world to be deemed guilty of any 
selfish hoarding in this respect. 

Revolution of method and evolution 
of practice in the contemporaneous 
epoch have exercised no more complete 
change in any industry than in that of 
the mining and reduction of non-fer- 
rous metals. The colorful era that wit- 
nessed its inception and early develop- 
ment has passed. The prospector, so 
well remembered by many of us, who, 
with his grubstake on one burro and 
his mining equipment upon another, 
confidently set forth, blazing the trail 
through remote forests, penetrating the 
unsurveyed canyon in search of pay- 
dirt along the creek bottom, staking out 
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a superficial lead, which, to be of value, 
had to pay from discovery, has joined 
that phantom group—heroic figures of 
the past, precursors upon land and sea 
—whose deeds are told in legends, but 
in whose efforts was the genesis of the 
greatness that was to follow. 

The windlass, whip, and whim of the 
pioneer miner, operated to shallow 
workings, have given way to huge elec- 
trically driven hoists which enable pene- 
tration to unthought-of depths below the 
surface of the earth. 

Motors now move trains of ore 
through drifts far below those through 
which the carman pushed his tiny load. 
The primitive arrastre and noisy drop- 
ping stamp have been superseded by 
the huge mill where carload lots in- 
stead of tarrowfuls are fed to crush- 
ing, grinding, and separating mechan- 
ism. Furnaces, scientifically fed and 
regulated to exactitude, reduce in daily 
charge to molten metal an output ex- 
ceeding the monthly run of the proto- 
type from which they are derived. 

It is not, however, in mere size of 
operating units that the most useful 
progress has been made, but rather in 
that combined achievement of the 
miner, the engineer and the metal- 
lurgist which has brought within 
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the scope of profitable beneficiation 
enormous tonnages of metal-bearing 
material considered valueless so brief a 
time ago. 


HIS HAS BEEN the basic condition 

that has made possible the indus- 
trialization of an occupation that had 
always been regarded as one of risk and 
hazard. It is the outstanding accom- 
plishment contributed to by so many of 
those here present, and without which 
the world today would be unable to 
obtain an adequate supply of those 
metals indispensable to its progress and 
development. 

The amount of capital now required, 
the long construction period, the neces- 
sity for organizing staffs of skilled 
technicians to study and solve the dif- 
ficult problems incidental to every large 
mining operation, have resulted in the 
inevitable forcing of the individual op- 
erator into the background. To a great 
extent he, too, has followed the trail 
of the prospector. The organization of 
mining as an industrial undertaking has 
become a necessity to its continuance; 
its problems must now be studied from 
that angle, rather than from the stand- 
point of temporary advantage of one 
mine or one group over the other. No 
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unit is so fortunately situated that it 
can long be prosperous unless the indus- 
try as a whole is in a healthy con- 
dition. 

The time has passed when the min- 
ing, milling, and smelting of ores, the 
refining of metals, and the fabricating 
of products can be regarded as wholly 
independent branches of industry. On 
the contrary, they are in my opinion 
mutually dependent upon one another, 
and none can be conducted successfully 
unless all share in a common benefit 
proportionate to the risk involved, the 
service rendered, and the result ob- 
tained. Methods that tend to isolate 
one branch of the business from another 
should be revamped. Customs that rely 
chiefly upon tradition to command them 
should be forgotten. The ultimate pur- 
pose of the industry, that of furnishing 
the necessary metals to ultimate con- 
sumers in adequate quantity at reason- 
able prices, should be the objective to- 
ward which constructive action should 
be and must be directed. Those con- 
versant with the subject cannot feel 
that the problems of marketing and dis- 
tribution have been solved as effectively 
as have those of mining and extraction. 


ERTICAL INTEGRATION of the pro- 

ductive effort from the mining of 
the ores through the successive stages 
of reduction, refining, and manufacture, 
to the ultimate sale and distribution of 
the product, would seem to be a logical 
sequence, and one which, I believe, 
rationally exercised, will result to the 
benefit of all concerned. Complete in- 
tegration may be impossible, and per- 
haps is not to: be desired; but. it is in- 
compatible with the attainment of the 
best results that through the various 
stages of what should be a united and 
co-ordinated effort, any great propor- 


tion of the product should contigue to 
pass from one hand to anotherwhere 
there may be not alone a lack of sym- 
pathetic purpose but to a greater or less 
extent diverse and conflicting interests. 
Whatever may be the moral respon- 
sibility of those who are engaged in 
other industries, and few only are they 
in which this attribute does not apply, 
I cannot help but feel that a singular 
responsibility applies to those charged 
with the duty of administering the min- 
ing industry. This fact arises from the 
inherent character of the occupation 
and is inseparable from its pursuit. 


HE ultimate result of working every 
mine is its exhaustion. The more 
efficient the operation, the more com- 
pletely is the earth robbed of an irre- 
placeable and irrenewable deposit of 
wealth. It should therefore be made a 
duty to conserve to the fullest’ extent 
consistent with economic need the 
known mineral resources of the world. 
Waste, the inevitable result of selec- 
tive mining, should be avoided, and the 
vice of overproduction, resulting in the 
dislocation of markets, widely fluctuat- 
ing prices, and chaotic conditions 
throughout the industry, should be penal- 
ized as an economic crime, instead 
of being compelled as a civic obligation. 
The archaic conception that a neces- 
sary protection to society demands that 
men should be deprived of the right to 
exercise a common intelligence in the 
production and distribution of the prod- 
ucts of natural resources should be rele- 
gated to the oblivion that enshrouds 
other discarded vagaries that once pos- 
sessed the dignity of statutory enact- 
ment. 
No sensible person contends that 
the public is not entitled to protec- 
tion, or that unrestrained liberty of ac- 
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tion might not lead to abuse. So long as 
a desire for gain is an impelling motive 
to human action, so long must a reguia- 
tory control be exercised in the interest 
of the common good; but no rational 
philosophy can justify the absurdity 
that compels a continual glutting of 
markets with an unabsorbable surplus, 
or that prevents the exercise of a ra- 
tional co-operation, not for the purpose 
of fixing exorbitant prices, but to es- 
tablish a reasonable equation between 
supply and demand, to the end that 
mining properties may be properly op- 
erated in the public as well as private 
interest, the risk of fluctuating markets 
averted, labor be given stable employ- 
ment, and prices prevail which, if as- 
sured, can be established upon a reason- 
able basis, fair alike to producer and 
consumer. 

Surely this problem is of utmost im- 
portance and should command the effort 
of those engaged in the industry. 


R. PRESIDENT, I realize that this 
Mecceasion does not call for an elab- 
orate discussion of the mining industry, 
its problems, or its destiny, and I have 
no desire to trespass upon the proprie- 
ties. I have always felt that it was a 
fottunate circumstance for any man 
whose lot was cast among the mining 
fraternity. Tonight I am more deeply 
impressed with that fact than ever be- 
fore. I shall always prize this medal, 
and I shall always cherish the recollec- 
tion of this night. It, and they, will 
ever be an incentive to endeavor within 
my capabilities, and, to the extent that 
opportunity is presented, to work for 
the advancement of the interests of that 
industry to which I owe so much and 
to which I am tonight, through your 
generous action, placed under an addi- 
tional, deeply felt obligation. 
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Electrical Service 
At United Verde’s 


By A. I. GREENWOOD 


Chief Electrician, United Verde Smelter, 
Clarkdale, Ariz. 


mine, mill or smelter under present-day conditions 

is altogether different from what it was 25 years 
ago. Then the lighting features and a few motors con- 
stituted the electrical equipment. Today electrical equip- 
ment is conspicuous on every hand. The power for the 
Clarkdale plant of the United Verde Copper Company 
is furnished by a steam-driven generating plant, and also 
by the Arizona Power Company, the two systems operat- 
ing in parallel the greater part of the time. Most of the 
steam is generated by waste heat from reverberatory fur- 
naces, but two oil-fired boilers can also be cut in to fur- 
nish additional steam when needed. 


, \HE amount of electrical equipment used in a large 


The generating equipment consists of two 6,000-kw. 
and two 2,000-kw. turbo-generators. Power is supplied 
to the mine and also to the tie with the Arizona Power 
Company through a 6,000-kva. transformer bank step- 
ping up from a generated voltage of 2,300 to a line volt- 
age of 44,000. Distribution within the Clarkdale plant 
is at 2,300 volts, three phase, to four substations placed 
at various load centers in the plant. From the substa- 
tions, distribution, at both 2,300 volts and 460 volts, is 
through underground conduits, which extend from man- 
hole to manhole. In the plant are about 25 manholes. 

All alternating-current motors of 50 hp. and over 
are operated at 2,300 volts; those under 50 hp. at 460 
volts. In addition, many motors taking less than 1 hp. 
operate from the lighting circuits. The overhead cranes 
in the converter aisle, all haulage locomotives, and several 
shop cranes are operated on 250 volts, direct current. 
The total number of motors in the plant is about 500, 
and the connected horsepower about 17,500, exclusive 
of fractional-horsepower motors. 

Slag haulage is effected by two 25-ton electric locomo- 
tives and one of 18 tons. Ore for the blast furnaces 
is hauled from the storage bins by two 10-ton electric 
locomotives. Hot calcines are hauled from the roasters 
to the reverberatory furnaces by two 10-ton locomotives. 
In addition one 18-ton and one 10-ton locomotive are 
held in reserve and for extra work. The traveling cranes 
for handling the ladles in the converter aisle are 40-ton 
units, each equipped with two hoists. Dust is removed 
from the smelter waste gases by a Cottrell installation, 
which uses rectified alternating current at a potential of 
from 50,000 to 70,000 volts. Most of the conveying of 
material is done by belt or screw conveyors; and, where 
elevation is necessary, by bucket elevators. 

The electrical maintenance work as well as installation 
of electrical equipment at this plant are in accordance 
with several objectives or ideals. The four most impor- 


Clarkdale Plant 


tant are (1) safety, (2) continuity of service, (3) con- 
venience, and, (4) economy. Safety is a fundamental req- 
uisite of all industrial operations. Any plant with a bad 
accident record cannot be considered successful, no mat- 
ter what the apparent results in production. Safety should 
therefore be the first consideration, not production. The 
training of men for safety and the installation of safe 
equipment are continuous, for no matter how much has 
been accomplished in the past, additional refinements and 
improved equipment become available from time to time. 

About seven years ago, when safety work was first 
started at this smelter, many electrical hazards existed, 
such as open knife switches, even 2,300-volt switches, 
and exposed wiring. At that time no safety knife switch 
could be found in the plant; that is, one which could 
be operated by a handle on the outside of an inclosed 
case. With the exception of power-house and substation 
switchboards, there is now no open-knife switch in the 
plant except in a few lighting circuits, and these are all 
soon to be changed to safety switches. 


All underground circuits are tagged in every manhole, 
the tags giving voltage and service of each circuit. 
Switches, circuit-breakers, panels, starters, and machines 
are labeled in good, legible letters, usually in yellow paint 
so as to prevent accidents arising from a connection with 
the wrong circuit. A complete set of maps shows all cir- 
cuits, with numbering to correspond to that in the man- 
holes. 

Accidents have occurred through improper use of man- 
ually controlled starting equipment. Many starters have 
been changed during the last few years from hand to 
automatic control, and practically all new equipment put 
in is automatic. All 2,300-volt manually operated, re- 
duced-voltage starters have been equipped with a boiler- 
plate guard in front, with a rod attached to the operating 
handle, extending through the guard. Since these guards 
were installed, two starters have blown up, but in neither 
occurrence did injury result to a workman. 

All distribution lines in the plant are in conduit, except 
the over-head trolley system, yard lights, and two short 
stretches of feeder lines. The policy now is to have all 
wires protected by conduit right up to the motor frame, 
using a steel or iron box in which to make connections 
to the motor. All 2,300-volt motors in the plant are now 
so protected, but many 460-volt motors still have exposed 
wires from the conduit outlet to the motor. All of the 
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460-volt motors will eventually be equipped with conduit 
boxes. 

In the installation of new equipment, care is exer- 
cised to have all parts needing inspection or repair pro- 
vided with plenty of room and conveniently arranged. 
One important requirement for safety in any plant is 
good lighting. During the first two years of our safety 
campaign the lighting of nearly all parts of the plant was 
reorganized. A foot-candle meter proved to be of con- 
siderable service in determining proper lighting in various 
sections of the plant. At present the lighting is good in 
all departments and complies with the major safety con- 
ditions. 

For the safety of the men in the electrical department, 
rubber gloves are provided for all “hot work.” These are 
tested at regular intervals. An iron-clad rule insists that 
whenever hot work is to be done on any circuit over 110 
volts, at least two journeymen electricians shall be on the 
job. “Square D” voltage testers are used for all low- 
voltage testing, test lamps being considered very danger- 
ous. For testing 2,300-volt circuits, a tester made up of 
a potential transformer and lamp mounted in a box is 
used. 


The men are given good material and good tools with 
which to work, and are urged to keep their tools in good 
repair. The safety idea is strengthened by having the 
men of the electrical department get together in a “safety 
meeting” at least once in two weeks. A safety bulletin 
board upon which new posters are placed every few days 
is maintained. The number of men employed in the elec- 
trical department is about 25, and they are all proud of 
the fact that for one year and ten months to date no lost- 
time accident has occurred. 

Continuity of electrical service is of prime importance 
in an industrial plant, and especially in one where a flow 
of materials through the plant takes place at a steady 
rate. A few minutes’ delay on one machine may cause 
a production loss for a whole department. To guard 
against costly delays owing to failure of electrical equip- 
ment, several methods are in use. One of the most im- 
portant of these is duplicate service, which is maintained 
in regard to practically all important drives in the smelter 
plant. Beginning with the generating equipment, two 
large and two small generators are available. One large 
and one small machine can carry the total load. In the 
power house are two generator buses and two distribu- 
tion buses. 


The transmission line to the mine consists of two cir- 
cuits. An extra step-up transformer in the transmission 
line supplying the mine is so arranged that it can be 
connected in the place of any one of the three in service 
by the simple expedient of throwing switches. Two cir- 
cuits feed the converter cranes. The converter tilting 
motors are similarly served, and each motor is equipped 
with a double-throw switch, so that it can be connected 
tc either line in a moment. Duplicate lines also supply 
the crushing plant and concentrator. In many places, 
where considerable time would be lost in changing mo- 
tors, two motors are permanently mounted in place, the 
spare motor being placed in service by simply putting 
on a belt and changing connections to the circuit. This 
arrangement is used for the motors driving the pulver- 
ized-coal burners supplying the reverberatories. 

Four sets of power transformers in various substations, 
furnishing 460 volts, are arranged for interconnection on 
the low-tension side. In this way all 460-volt circuits 





can be kept in service, even though one of the trans- 
former banks is out of commission. 

Provision for necessary spare parts and a knowledge 
of where they are is also important when it comes to 
giving uninterrupted electrical service. For equipment 
that is used in various parts of the plant, spare parts are 
kept in the warehouse. For electrical equipment that 
requires special parts, such parts are kept in a locker 
conveniently placed near the equipment on which they 
are to be used. 

One factor that is important in preventing delays is 
a good system of records. We have a complete data file 
covering all electrical equipment, and we use one large 
manila envelope for each drive. In the envelope is com- 
plete information on the drive. One card has complete 
name-plate data of the motor and such necessary informa- 
tion as bearing sizes, and grade and size of brushes. On 
the card is indicated what spare parts should be kept in 
stock and where they are to be found. A similar card is 
made out for the control equipment. The envelope also 
contains complete drawings of the control equipment and 
records of any tests which may have been made. Such 
a system of records is of importance in keeping an ade- 
quate stock of spare parts and also gives the maintenance 
electrician complete information about the equipment. 
This is a’necessity on automatic equipment when “shoot- 
ing” trouble. Besides these records on the various drives, 
maps of the distribution systems are also provided. 

Probably the most important factor in giving continu- 
ous service is thorough maintenance. We have found that 
the best method for accomplishing this objective is to 
give an electrician a certain part of the plant to inspect 
and maintain, and then to hold him responsible for keep- 
ing his equipment in good operating condition. All of 
these men are on bonus. Some are paid a flat bonus 
of 25 per cent, with deductions for delays. Others par- 
ticipate in a departmental bonus, based on the cost of 
production for the month. 


Another factor which helps in maintaining continuous 
service is that of proper equipment. If a particular type 
of equipment gives considerable trouble, and a newer and 
better type is on the market, to discard the obsolete equip- 
ment and install the new is often a profitable procedure. 
The most notable example of this fact in this plant is 
in the use of contactors equipped with thermal relays 
in place of fuses, or in place of oil switches, released by 
dash-pot type of overload relays. 

Convenience of operation of electrical equipment is 
thought to be worth while. We are slowly appreciating 
the fact that happy, contented employees are a valuable 
asset to any establishment. A machine that is easily op- 
erated helps to keep the operator in such a state of mind, 
and also means an increased output. In line with this 
idea, all new equipment installed during the last three 
years has full automatic control. Instead of the operator’s 
being required to remember a certain sequence of opera- 
tion of various switches, to press a button is all that is 
necessary. Much of the old equipment which has been 
changed over to give more reliable service also gives more 
convenient operation. Properly placed equipment is 
also important. In installing any new equipment the 
operator is always kept in mind and the equipment is 
arranged for his convenience. 

Accessibility for inspection and repair should not be 
overlooked. An electrical installation that is crowded is 
not only inconvenient for the repair man but is a hazard 
that may cause a serious accident. Signals and interlocks 
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add greatly to convenience of operation. These will be 
found almost everywhere, from one end of the plant to 
the other. 

Proper maintenance, which was mentioned under con- 
tinuity of service, also helps in giving convenient opera- 
tion. Nothing is so aggravating to an operator as a piece 
of equipment that is out of repair. 

Economy of operation is, of course, a most important 
factor in the operation of any industry. It is the measur- 
ing stick which indicates whether the industry will con- 
tinue to do business or whether it will eventually suc- 
cumb. The foregoing phases of electrical work tend to 
lower costs. Safety always pays. Accidents always in- 
crease cost. To secure continuity of service increases the 
cost, but delays would involve a greater expense. By the 
use of conveniently operated equipment, more tonnage 
can be put through the plant in a given time, and this is 
an important factor in lessening labor costs. 

Probably the largest item of cost of the electrical de- 
partment of any plant is repairs, and along with this is 
the cost of the delays which occur when a machine fails. 
To keep repair costs down to a minimum, each mainte- 
nance man is required to make out a daily report. In 
this way any equipment that is giving trouble can be 
quickly identified and the cause of the trouble investi- 
gated. Some causes of trouble which have been remedied 
are tight belts; bearings not properly protected against 
dust; overloaded equipment; and excessive dust. To 
overcome the last-named trouble, a system of forced ven- 
tilation is being used for some of the larger motors in 
dusty positions. Line transmission losses are an impor- 
tant item, and these have been reduced by the installation 
of synchronous motors, and in the transmission line to 
the mine such losses have been diminished by means of a 
synchronous condenser. Transformer-core losses are 
important, and they are kept to a minimum by proper 
loading and by shifting the load from one bank to another 
as required. 





About 230 watt-hour meters measure the power used 
throughout the plant. The flow sheet is arranged to show 
all line and transformer losses. If any of these losses 
are high at the end of the month, the cause can be inves- 
tigated. The cost of power at the switchboard has been 
reduced by the installation of turbine generators with 
a water rate of 14 lb. per kilowatt-hour as compared to 
19 on the old turbines. 

The cost of original installations is being reduced by 
installing motors which. will start directly across the line 
wherever possible. This greatly cuts down the cost of 
starting equipment. The largest motor now started on 
full voltage is a 350-hp. self-starting synchronous motor 
driving a ball mill. 

The use of new types of equipment in place of old 
is also important. A few illustrations are Rectox recti- 
fiers in place of wet-cell batteries; new-type magnetic 
brakes instead of old; thermal-overload relays in place 
of the magnetic type; line starters in place of oil switches 
and fuses; and moulded rubber cords for extension lights 
and portable tools, instead of packing-house cord. Such 
automatic features as float switches, interlocking of con- 
veyors, and automatic starters all reduce operating costs 
by making possible a reduction in the number of oper- 
ators needed. 

In investigating means of reducing costs, standardiza- 
tion should not be overlooked. Standardization in this 
plant has been carried out in motor brushes, resistance 
grids, lamp sizes and voltages, lighting fixtures, condulets 
and motor speeds. 

The men who comprise the electrical department of 
the Clarkdale plant of the United Verde Copper Com- 
pany feel that they have a large responsibility and are 
a vital factor in the organization. Their desire is to co- 
operate in every way with all other departments and to 
bring the electrical department to as high a standard as 
possible. This attitude in itself is likewise an important 
factor in cost control. 





Open Pit at Chino Mines of Nevada Consolidated in New Mexico 











« COMMENT AND CRITICISM + 








Preliminary Impoverishment and the 


Simplification of Gold-Ore Treatment 


To the Editor of “E.&M.J.”: 

Referring to the letter of Mr. Charles 
Butters in your issue of Aug. 31, I think 
it will be generally conceded that plate 
amalgamation has its economic draw- 
backs, and that the individual circum- 
stances of each mill largely will 
determine on which side the balance tips. 
In the concrete instance of San Albino, 
given by Mr. Butters, I think his point 
in regard to preliminary amalgamation 
may be taken as proved. 

On the other hahd, I question the 
correctness of his conclusions as to the 
rest of his scheme of treatment. While 
thanking him for his expressions of be- 
lief in the ability of Hamilton, Beau- 
champ & Woodworth to perform what 
they prognosticate, I wish to state that 
the guarantee of extraction mentioned 
by him applies only to material of 
identical character with that on which 
we experimented. The only sample 
available at the time of the tests (and 
up to the present) assayed over $31 per 
ton, whereas Mr. Butters gives his 
probable run of milling ore at $10 to 
$12 per ton. Moreover, we have reason 
to think that our sample contained less 
of the objectionable carbonaceous mat- 
ter than did the average ore, though we 
have no direct evidence of this. How- 
ever, notwithstanding those differences, 
we feel confident that the run-of-mine 
ore at the San Albino can be made to 
yield a comparatively high extraction 
(though perhaps, or even probably, not 
97 per cent) by the simple modifica- 
tion of ordinary cyanidation we have 
worked out. 


If this latter proposition be assumed 
(and Mr. Butters seems ready to assume 
it), surely there is no comparison be- 
tween the simplicity of the two methods. 

After fine grinding, which would 
probably be common to both, Mr. But- 
ters floats, making a concentrate and a 
tailing. The tailing he apparently in- 
tends to cyanide—an operation that will 
need almost as large a plant and almost 
as much attention as a plant to treat 
the original ore. Next, he has his con- 
centrate to dewater, dry, and roast. And 
this roasting operation, to be done by 
hand, does not seem so simple either. 
One wonders what his native staff will 
make of it. Then, presumably, he in- 
tends to cyanide this roasted concen- 
trate. He does not explain whether it 
is to be treated in a separate small plant 
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or fed into his large plant with the flota- 
tion tailing. Hardly the latter, I think. 
If not, he has two separate cyanide 
plants to be looked after. All these 
various stages and departments are to 
be run by one white mechanic, “married 
to a good Latin-American woman,” 
without technical training, and assisted 
entirely by natives. 

Regarding straight cyanidation of 
this ore by our method, I will venture 
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self would be the first to admit that 
errors and “grief” in operation may be 
the cause of heavier losses in a single 
day than would be suffered in a year 
as the. result of a slightly higher oper- 
ating cost per ton, even though he may 
not admit that his scheme is more likely 
than ours to be productive of such 
sporadic losses, as we hold to be the 
fact. 


Mr. Butters remarks, in passing, that 
his method of treatment follows the 
editor’s dictum on preliminary im- 
poverishment, inasmuch as he _ uses 
“impoverishment” before final treat- 
ment. But is this really so when one 
analyses his procedure? He takes a cer- 
tain material containing. a known 


A FURTHER DISCUSSION of problems in gold-ore treat- 
ment, prompted by the views of Mr. Charles Butters, 


published in our issue of Aug. 31. . . . Mr. Hamilton, 


writing from San Francisco, questions the advisability 


of a complicated flow sheet, involving flotation, roast- 


ing of concentrate, and cyanidation of tailing, as com- 


pared with straight cyanidation. 


What con- 


stitutes “impoverishment’’? 


the statement that it would require no 
greater skill and little more attention 
than cyanidation of the flotation tailing, 
with the added advantage that the whole 
treatment would be done in one con- 
tinuous and comparatively simple opera- 
tion. 

As to relative costs, no data are avail- 
able. Inasmuch as we have not made 
any tests on run-of-mine ore, we are 
not in a position to estimate costs or 
residue losses in our method. But 
Mr. Butters himself has not given us 
any estimate of the complete operating 
costs of his scheme, nor of his losses in 
handling concentrate—as, for example, 
spillage, dusting, pilfering. To a work- 
ingman of Central America, $300 ma- 
terial, already prepared for the recovery 
of the gold, would be considered well 
worth pilfering. And, last but not 
least, he gives no estimate of the loss 
of gold in the residue. 

In the absence of definite figures on 
both sides, his scheme apparently could 
not begin to compete with ours in the 
matter of economic results. Even should 
the costs of the two schemes approach 
closer to each other than seems likely 
at present, I am sure Mr. Butters him- 


amount of gold per ton; he divides this 
into two parts, a major and a minor; he 
impoverishes the major part, certainly, 
but what he subtracts from that he adds 
to the minor part; both parts are 
destined eventually to be cyanided for 
the recovery of their gold contents. At 
the end of his “impoverishment” opera- 
tion, therefore, he has the same amount 
of gold remaining to be recovered as 
was contained in the original material. 
The only difference is that there are 
two products to be cyanided instead of 
one product, with the original quantity 
of gold divided unequally between them. 
This, I think, is not “impoverishment” 
within the meaning of the present dis- 
cussion. ‘ E. M. Hamitton. 
San Francisco. 





An Oversight Corrected 


To the Editor of “E.&M.J.”: 


In your issue of Sept. 28 appeared 
an editorial entitled “An Alloy Age 
Looks to the Mining Industry for Raw 
Materials.” 

We are in entire agreement with the 
thought expressed, but we feel that 
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molybdenum should not only have been 
included, but should have had-a promi- 
nent place in the list of the chief metals 
cited as being used in the production 
of alloy steels and irons. You are 
familiar with the large tonnages of 


molybdenum steel being made both here 
and abroad, and, no doubt molybdenum 
was omitted from the list only by an 
oversight. Aan Kissock, 

Climax Molybdenum Company. 
New York. 





Getting the Most From “E.& M. J.” 


To the Editor of “E.&M.J.”: 


The economical binding described in 
the editorial of Aug. 3 is a real help, 
but before the young engineer adopts 
it I believe he should give some thought 
as to how and where he is to use his 
magazines, If it is to be ig the office, 
laboratory, or library at home, the 
bound volume is most desirable; if on 
the train, the boat, or in the field, bind- 
ing is a disadvantage. 


Before many volumes have accumu- 
lated, the engineer will very likely have 
some idea as to whether he is fitted for 
operating or research: whether he will 
choose some position that will allow 
him to live at home, or whether he is 
likely to be sent about from one place 
to another, with new problems con- 
stantly to be solved. If the last-named 
possibility should be the case, files of 
a journals are decidedly prefer- 
able. 

It may be easier to lose a single 
copy than a bound volume, but see what 
you lose when the bound volume dis- 
appears! And I notice bound volumes 
do not always come back. However, 
the unbound volume can be conveniently 


usually proves to be six years back 
instead of three, as expected. A brief 
index, under the proper headings, of 
such articles as one feels one may find 
useful takes only a few minutes each 
week. An additional line or two indi- 
cating the scope sometimes helps, and 
saves digging out an article having no 
application to the problem on hand. I 
find this particularly true with the 
earlier of the 80 volumes I have. Even 
when extended to cover many peri- 
odicals, such an index rarely requires 
half an hour a week, though it is better 
written while the matter is fresh in the 
mind. Abbreviations must be many, 
and both sides of the card used, or it 
becomes too bulky. A typewriter that 
will write close to the top and bottom 
and ends of the cards is needed. Less 
than vs in. all around was possible on 
the old Monarch. Dictation produces 
more bulky results than personal 
indexing. My 2,000 cards, which I esti- 
mate have 20,000 to 25,000 references, 
fill two metal boxes, each 5x104x34 in., 
with a third well under way. 

Fortified with such as these, an engi- 
neer may sojourn for months where 
only airplanes go, and send for what- 


Do you bind your copies of E.@M.J.? If so, you may 


be denying yourself the advantages of a most satisfac- 
tory method of utilizing the contents, as now described 


by a well-known engineer and consultant. 


Mr. 


Packard’s method has the merit of simplicity and 


economy and efficiency. 


If more subscribers would 


classify the contents of E.@M.J. as Mr. Packard does, 
and do it regularly, they would soon realize, as he has 


done, the value of the magazine as an essential work- 


ing tool for the itinerant mining engineer. 


kept in a fiber envelope 94x12} in. with 
3-in. expansion and tape attached for 
tying. They cost $100 per thousand— 
possibly 20c. each if purchased singly. 
Even the advertising in one copy, 
usually the annual number, can be 
retained. 


A helpful adjunct is a card index. 
Tempus fugit seems always applicable 
to the date of technical articles. The 
description of a mining district or a 
process which one recalls having read 


ever copies of Engineering and Mining 
Journal he needs to help solve each 
problem as it arises. 

Called upon to examine a mine in 
western Chihuahua, the engineer will 
find it convenient to glance at the cards, 
from which he will learn that W. S. 
Hutchinson wrote on it in Engineering 
and Mining Journal for March 3, 1906; 
W. H. Weed in Engineering and Min- 
ing Journal for April 4, 1908; M. R. 
Lamb in Engineering and Mining 
Journal for July 25, 1908; and F. H. 
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Morley in Engineering and. Mining 
Journal’ for April 3, 1909. These can 
then be put in the brief case for read- 
ing en route. 

Or, when a metallurgist is called on 
to advise how to increase recovery at a 
cyanide plant where it looks as if the 
use of bromo-cyanide might help, he 
finds references in Engimeering and 
Mining Journal for Oct. 24, 1903, and 
subsequently up to Sept. 15, 1928, all 
of which are easily taken along. 


For such uses bound volumes require 
time to read, to have an abstract pre- 
pared, or carrying a heavy load. Lack- 
ing time, the result is non-use, and the 
engineer fails in “getting the most 
from E.&M.J.” 


GeorGE A. PACKARD. 


_Boston, Mass. 





By the Way 


New Method for 
Gem Identification 


DENTIFYING precious stones by 

means of the varied rainbow patterns 
they throw when examined under a 
“‘micro-spectroscope” may supplant the 
time-honored acid tests now employed 
by gem dealers. Dr. Edgar T. Wherry, 
of the U. S. Bureau of Chemistry and 
Soils, who has developed this unique 
test, describes the phenomena revealed 
by the different stones in an article in 
the American Mineralogist. He presents 
hitherto unpublished tables, giving the 
mathematical measurements of the color 
and absorption bands for red, blue, and 
green stones. 

The identification, Dr. Wherry ex- 
plains, is made by means of the very 
interesting phenomena revealed by the 
spectroscope. Light thrown by the gem 
is broken up into its component parts 
of red, orange, yellow, green, blue, and 
violet, the colors being arranged in the 
order of their wave-lengths as in the 
rainbow. The widths of the color 
bands vary according to the mineral 
substance, and the black absorption 
bands between the colors likewise vary, 
both in width and intensity. 

A red stone, for example, might be 
glass, garnet, synthetic ruby, or ruby, 
worth from 10c. to $200. The spec- 
troscope, inserted in the eyepiece of a 
microscope, quickly analyzes the light 
from the stone, arranging the color 
bands and black absorption bands in a 
pattern that reveals the true composi- 
tion without possibility of error, because 
the patterns for no two gems are alike. 

Dr. Wherry states that as far as clear, 
colored stones are concerned, such as 
rubies, sapphires, and emeralds, the new 
test is far more certain than the old 
methods of subjecting the stones to acid 
or scratching them with minerals, which 
often injure the jewel. In a spectro- 
scope test the stone does not even have 
to be removed from its setting, and 
even a minute fragment can be iden- 
tified. 
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« Book Reviews - 








Are Machines a Menace 
or an Aid? 


MEN AND Macuines. By Stuart Chase. 
New York: The Macmillan Company. 
Illus.: pp. 354. Price $2.50. 


— have so rapidly be- 
come by far the most important 
factor in the economic life of Europe 
and the Americas that prolonged discus- 
sion of their value and their effect on 
human trends is to be expected. One 
of the latest studies on this compara- 
tively recent development, and probably 
one of the ablest, is disclosed in the book 
here under review, the author of which 
has already won the praise of liberals 
and progressives for other books on 
economic subjects. 

Mr. Chase opens his discussion by 
considering the anatomy of machines, a 
process that is interesting enough as a 
display of erudition but is a trifle out 
of place in a work the significance of 
which is primarily economic, not tech- 
nical. He then traces the history of the 
machine through the ages, and points 
out that it is by no means essential to 
high orders of civilization—such as 
those of the Greeks and the Egyptians, 
for instance—if cheap labor is abundant. 
This subject is purely factual, and few 
will be found who are willing to ques- 
tion Mr. Chase’s attitude toward it. The 
significance of the remainder of the 
book, however, depends on the inter- 
pretation rather than on the facts them- 
selves, and the careful reader will prob- 
ably find much with which his own 
point of view conflicts. 

When the author is finished—and for 
the reader it is an easy and rather pleas- 
ant task to follow him to that point— 
he sums up his findings in one short 
chapter. Machines have done many 
good things for us, he declares. The 
span of human life has been increased 
(a statement which is open to question, 
if infant mortality rates are not in- 
cluded); a larger percentage of the 
population enjoys higher standards of 
living; the scope of communication has 
been widened ; class distinctions founded 
on heredity and land ownership are 
being leveled; hours of labor are less; 
superstition has been to some degree 
abolished ; cruelty, also, is disappearing ; 
the individual ego is frequently strength- 
ened by direct contact with or owner- 
ship of a machine; and the “philosophy 
of fatigue” has been developed to a 
point whereby tests determine how long 
an individual can work before fatigue 
poisons reduce his output. 

On the other hand, the machine has 
rendered the menace of war ineffably 
more appalling; the interlocking of in- 
dustry, or what the author calls techno- 
logical tenuousness, has made it possible 
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for a small group to upset the entire 
social equilibrium; natural resources, 
particularly petroleum, are being ex- 
ploited at an alarming rate; monotony 
in factory work constitutes a serious 
danger to the intellect; workmen are 
displaced by machines faster than they 
can be absorbed in other occupations 
without serious social disturbance ; high- 
pressure salesmanship is adding tre- 
mendously to production costs; industry 
is clearly overvalued at the expense of 
agriculture; cities are becoming over- 
congested; machines have been respon- 
sible for a volume of noise hitherto un- 
known, and the ears and nervous system 
of its victims may be irreparably dam- 
aged; and the first effects of introducing 
the machine into a community are 
usually disastrous. 

Some other characteristics of our ma- 
chine age Mr. Chase is not willing to 
label either good or evil. The value 
of this or any similar book, however, 
lies in the attention it draws to what 
is bad. If one is willing to accept Mr. 
Chase’s list of evil effects as essentially 
correct, modern man evidently has no 
cause to be satisfied with the civilization 
he has builded. The author, in a final 
chapter, lists the steps he would take 
to restore the balance if any one of 
several possible crises were to occur. 
The progressive, however, will not wait 
for a crisis to develop before taking 
action. 

A careful study of Mr. Chase’s list 
of evil effects of the machine will show 
that the great majority are not defects 
of machines or of the machine system, 
but of the human beings who handle 
them. War is a case in point; unem- 
ployment is another. The overconges- 
tion of cities, high-pressure salesman- 
ship, undervaluation of agriculture, and 
technological tenuousness all fall under 
this heading. Each of these defects will 
disappear as soon as the human beings 
concerned desire its disappearance sufh- 
ciently to take action. Co-operation 
among the nations will end war; co- 
operation between employer and em- 
ployee will end unemployment; and co- 
operation between producers of any 
given commodity—the cigarette is a 
good instance—will end the necessity 
for high-pressure salesmanship. Elec- 
tricity can stop the congestion of cities, 
and agriculture’s problems may vanish 
as soon as the farmers are willing to 
take concerted action. 

For other evil effects the machine can 
be held directly culpable. Exhaustion 
of natural resources is the most impoi- 
tant of these, and, to the mining eng'- 
neer, it is the one nearest home. Mr. 
Chase correctly refuses to be placated 
by the shirker’s alternative that “substi- 
tutes will be found.” Research—eco- 
nomic and _ technical—is demanded. 


Such organizations as the A.I.M.E. and 
the Institution of Mining and Metal- 
lurgy have no better or more fitting 
function than to bring the technician’s 
mind and ability to bear on the oppor- 
tunities for solution. 

S. D. Strauss. 


ae 


ANNOTATED BIBLIOGRAPHY OF Eco- 
Nomic Geo.ocy, 1928. Vol. 1, Nos. 1 
and 2. Urbana, Ill: Economic Ge- 
ology Publishing Company. Hereafter 
to appear semi-annually. Price $5 per 
year. 


6 Rone VOLUME, produced under the 
auspices of the National Research 
Council, is the first fruit of the project 
undertaken in 1928 after an attempt to 
raise a laye permanent fund for a 
geological abstract journal had failed. 
From March to the end of 1928 various 
mining and oil companies and indivi- 
duals contributed in all approximately 
$19,500, an amount held sufficient to 
provide the expenses of the work of 
abstracting and of the editorial staff for 
at least five years. The cost of print- 
ing is not covered, however, and actual 
publication of the Bibliography has been 
achieved only because The Economic 
Geology Publishing Company voluntered 
to undertake the printing and distribu- 
tion, believing that income from sales 
would at least pay expenses. J. M. 
Nickles is editor-in-chief and Waldemar 
Lindgren is chairman of the Council’s 
committee supervising the work. The 
fund is disbursed by the National Re- 
search Council. 

Vol. I contains 1,756 annotated refer- 
ences, many of them of considerable 
length. They are arranged under the 
following heads: areal; mineralogy and 
petrography; technique; metals; non- 
metals ; coal, lignite, and peat ; petroleum 
and natural gas (the largest section) ; 
water underground; soils and weather- 
ing; engineering geology; and geo- 
physical prospecting. The volume has 
380 pages. It is a double-sized issue. 
Future volumes will be sent to subscrib- 
ers about March 1 and July 1 of each 


year. 
~~ fe —- 


NOTES ON THE FLOTATION Process. By 
R. Lord, B. M. Snyder, H. B. Men- 
ardi, S. E. Stein, and others. Los 
Angeles, Calif.: Southwestern Engi- 
neering Corporation. Pp. 62. Free. 


This is the second edition of a bulletin 
designed for the use of the flotaticn 
operator. The subjects discussed com- 
prise: behavior of various minerals: 
reagents; addition agents; gangue 
interference; influences of soluble salts ; 
results with different classes of ores; 
progress in use of collecting reagents ; 
notes on  beneficiation of oxidized 
ores; oleic acid; status of selective 
flotation; flotation of molybdenite; sul- 
phurous acid in flotation; cyanidation 
and flotation; flotation machines and 
their function; flotation plants; flow 
diagrams; metallurgical calculations; 
typical metallurgical reports; sampling 
and assaying; tonnage efficiencies in 
flotation plants, and pulp formulas. 
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« Personal Notes 








Charles E. Addams, of Phoenix, Ariz., 
was in New York City recently. 


Raymond Brooks has returned to New 
York from a short trip to Virginia. 


Richard Merton, of Frankfort, Ger- 
many, is in New York City. 


Robert Tally, general manager of 
United Verde, is in New York. 


T. C. Hoelzer, formerly with Asso- 
ciated Metals, has become affiliated with 
the Metal & Ore Corporation. 


Charles Bocking, president and gen- 
eral manager of Granby Consolidated, is 
in New York City. 


A. K. Lobeck, formerly of the geology 
department of the University of Wiscon- 
sin, has been appointed a professor of 
geology at Columbia University. 


C. K. Bain, who has charge of three 
of the important mining divisions of the 
St. Joseph Lead Company in Southeast 
Missouri, was in New York this week. 


J. O. Elton, general manager of In- 
ternational Smelting, has returned to 
Salt Lake City from a trip to New York 
and Boston. 


Walter Fellows, manager of Oregon 
Gold, operating in eastern Oregon, is 
also in charge of the Record mine, at 
Unity, Ore. 


L. S..Cates, vice-president and general 
manager of Utah Copper, has’ returned 
to Salt Lake City from a trip to the 
West Coast. 


Jay P. Graves, president of Consti- 
tution Mining & Milling, operating in 
the Coeur d’Alene district of Idaho, is 
in New York City. 

R. O. Stokes has been appointed man- 
ager of the London office of the General 
Engineering Company, Ltd., Adelaide 
eo in King William St., London, 

om, 


Andrew Bostain is in charge of de- 
velopment work at the Silver Fleet 








group, in the Silverton district of Colo- 
rado, which was recently acquired by a 
number of Pennsylvania men. 


Leon Dion was elected first president 
of the “North of 53” branch of the 
Canadian Institute of Mining and Metal- 
lurgy, at the first organization meeting, 
held at The Pas, Man., early in October. 


C. E. Bersinger, mining engineer with 
United Verde Copper, at Jerome, Ariz., 
was in New York City recently. Fol- 
lowing a week spent at his home in 
Watsontown, Pa., Mr. Bersinger re- 
turned to Jerome on Oct. 26. 


James M. Hill has been elected presi- 
dent of the Mining Association of Cali- 


fornia. Mr. Hill is engineer in charge 


of mineral resources and statistics for 
the U. S. Bureau of Mines, at San 
Francisco. 


A. E. Bendelari, of Chicago, presi- 
dent of Eagle-Picher Lead, and George 
Potter, of Joplin, Mo., vice-president in 
charge of mining operations of the same 
company, were in New York for several 
days this week on business. 


Bradley Stoughton, professor of metal- 
lurgy at Lehigh University, has been 
awarded the 1929 Grasselli medal of 
the American Chemical Society, for a 
paper written several years ago, entitled 
“Light Structural Alloys.” 


Raymond Guyer, consulting engineer 
for Mexican Premier Mines, has arrived 
at the company’s property, near Mazat- 
lan, Sinaloa, Mexico, where he has 
joined R. K. Neill, president, and Walter 
J. Nicholls. 


W. C. Mendenhall, chief of the geo- 
logic branch of the U. S. Geological 
Survey, was in the Tonopah district of 
Nevada early in October. He made an 
inspection of the work accomplished by 
the Survey in co-operation with the State 
of Nevada. 


A group of engineers and their wives leaving San Francisco on Oct. 10, 
on the “President Jackson,” en route to Tokio for the World 
Engineering Congress. President and Mrs. Bradley, 
of the A.I.M.E., are to be seen at 
the extreme right. 
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Thomas M. Pryor, chief engineer for 
John Taylor & Sons, mine managers of 
Central Manitoba Mines, who recently 
returned to London from the Indian 
properties also managed by his company, 
sailed from England for Manitoba early 
in October. 


James F. Callbreath, secretary of the 
American Mining Congress, has returned 
to Washington after a two months’ trip 
in the West. He visited several mining 
camps and attended the convention of 
the Western division of the Mining 
Congress. 


Arthur A. Staines has been appointed 
under secretary for mines (the perma- 
nent administrative head of the Mines 
Department) in Queensland, Australia. 
Mr. Staines is an officer of the Queens- 
land public service whose long experi- 
ence as mining warden on varjous min- 
eral fields of that state specially qualifies 
him for the position to which he has 
been promoted. 


Percival Page -Butler, formerly with 
the Phelps Dodge Corporation as super- 
intendent of the Copper Queen smelter, 
at Douglas, Ariz, has been named 
smelter superintendent by Sheldon Min- 
ing, which recently purchased the South- 
west Metals plant at Humboldt, Ariz. 
Mr. Butler will direct the rehabilitation 
of the smelter, which will start immedi- 
ately. He is a native of Montreal, Que., 
and was educated at McGill University, 
where he obtained the degree of M. Sc. 
in metallurgy in 1901. 


Frank Childress, president of Mid- 
Continent Lead & Zinc, was re-elected 
president of the Tri-State Zinc and Lead 
Ore Producers’ Association at a meeting 
of the newly elected board of directors 
held last week. S. H. Davis, manager 
of Century Zinc, was re-elected first 
vice-president, and F. C. Wallower, gen- 
eral manager of Evans-Wallower Lead, 
was elected second vice-president, to suc- 
ceed Edgar Wallower, who moved to 
New York during the year. Charles 
Neal was re-elected treasurer, and M. 
D. Harbaugh, secretary. 


Harry F. Guggenheim has been ap- 
proved by the U. S. Senate as Ambas- 
sador to Cuba. After his education at 
Yale and Cambridge (England), Mr. 
Guggenheim went to Chile, where he 
was active in the development of Chile 
Copper. During the war he served as a 
lieutenant in the naval air force, and was 
decorated by the Italian government. 
After the war he was engaged in the 
affairs. of several of the Guggenheim 
mining interests, but since the sale of 
Chile Copper to Anaconda, he has de- 
voted most of his attention to matters 
pertaining to aviation. 


OBITUARY 


Edward McLaughlin, prospector in 
the pioneer days of Arizona, died re- 
cently at his home in Tucson. He was 
79 years old. 


H. G. Lower, who was superintendent 
of the Wright Creek Mines Company, at 
Kingman, Ariz., was killed instantly in 
a recent automobile accident. He had 
been in charge at Wright Creek for 
about six months. 
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Automatic Caging Devices Prove Efficient 


at Horne Copper Mine 


ONSIDERABLE in- 

terest has been dis- 
played in the modern car 
handling and control 
methods introduced by the 
Horne Copper Corpora- 
tion at its mine at Noranda, 
Que. Special attention has 
been given to this feature 
in the last two years, with 
a view to increasing pro- 
duction at lower costs. 
The first caging equip- 
ment was tried out at the 
mine two years ago, and 
the company, pleased with 
the results, has since pur- 
chased 40 additional ma- 
chines from the same 
manufacturer. 

The present operating 
shaft is equipped with 
Nolan semi-automatic 
cagers, built by the Mining 
Safety Device Company, 
of Bowerston, Ohio, both on the surface 
and at seven different levels under- 
ground. On the cages are Nolan auto- 
matic stopping and locking devices, 
which catch and lock the cars in position 
for hoisting. 

The track arrangement at surface 
permits the spotting of 30 cars on the 
two tracks in front of the hoisting com- 
partments. When empties are brought 
onto the tracks, they are caught and 
held by the horns of the cager. Tracks 
are on a 14 per cent grade toward the 
shaft, so that, as the empty cars are 
fed onto the cage by the cagers, the 
other cars move by gravity to the shaft. 

Arrangements on the seven different 
levels below ground are similar to 
those on the surface, except the grade, 
which is somewhat less, approximately 
14 per cent. 

When the cage, with a loaded car, 
reaches the surface, the cage tender 
throws in the chairs. As the cage is 
lowered onto these, the horns in front 
of the wheels automatically open, leav- 
ing the car free to run off the cage, 
when struck by the empty car which 
has been released from the feeder by 
the cage tender. As the front wheels 
of the entering empty car strike the 
cams, which serve as blocks to the rear 
wheels, the cams are deflected from 
their position across the rails, and this 
movement closes the horns in front of 
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N. L. Harmon 
The Mining Safety Device Company 
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Car feeder used by Horne Copper Cor- 
poration at collar of present main oper- 
ating shaft. By pulling a lever the 
operator opens the “horns” of the device, 
allowing one car to pass on cage. 


Automatic horn-stops on cage, 


which catch and hold car. 
The horns are shown in the 
open position. 









the entering car, which is 
thus automatically blocked 
on the cage. The loaded 
car runs down a 4 per 
cent grade to the kick- 
back, then back around the 
outside of the shaft, where 
with others it is made up 
into a train of seven cars 
and hauled to the crushing 
plant. 

The operation of loading 
the cars in the stations of 
underground levels is prac- 
tically the same as that on 
the surface, except that 
when the cars come from 
the kickback they are 
hauled up an inclined track 
a distance of about 30 ft. 
by means of an endless 
chain. From the top of 
this 4-ft. lift, they run 
down a 4 per cent grade 
100 ft. to the storage track 
in front of the shaft compartment. 
By this method, 30 full cars can be 
loaded. and 30 empty cars returned on 
any one level, without locomotive 
switching and without manual han- 
diing. 

This system of caging cars, although 
somewhat unusual in the larger metal 
mines, has been found satisfactory at 
the Horne mine, and the second operat- 
ing shaft, which will be put into produc- 
tion in a few weeks, is being equipped 
in the same manner. At this shaft, 
however, the cars, instead of being 
trammed to the crushing plant, will be 
dumped into a storage pocket about 40 
ft. from the shaft. Dumping will be 
done by two single-car Nolan power 
rotary dumpers, are supplied by the 
Mining Safety Device Company. Cars 
will be automatically fed to the dump 
by a Nolan feeder. After being dumped 
they will run down grade to a kick- 
back and then to an endless chain, 
similar in type to those used under- 
ground. This chain will elevate the 
empty car through a vertical height of 
5 ft., from which point it will run by 
gravity to the car feeder at the top of 
the shaft. 

Ore dumped from the cars will drop 
into a 4,000-ton bin, excavated in the 
rock, from the bottom of which it will 
be fed through a gate to a jaw crusher, 
located 120 ft. below the surface, by a 
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conveyor belt running to surface at an 
angle of approximately 16 deg. On 
surface it will be delivered to the 
secondary crushing plant. 

The present depth of the second 
operating shaft is about 1,000 ft. The 
cagers are being installed to load cars 
at five different levels—namely, 100, 
300, 500, 750, and 1,000 ft. below the 
surface. Underground loading arrange- 
ments will be practically the same as 
those now in use at the No. 3 shaft. 


Power rotary dump 
to be installed at 
Horne mine. The view 
does not show speed 
reducer, motor or 
couplings. Cars will 
be fed automatically 
to this dumper, 


as to the cage. 


To cage cars at this mine averages 
five seconds’ time. The weight of the 
loaded car is approximately 5,500 Ib. 
Hoisting is done with a double-geared 
hoist driven by a 450-hp. induction 
motor, the hoisting speed being 1,500 ft. 
per minute. Acceleration is at the rate 
of 2 ft. per second. 

H. L. Roscoe is assistant manager 
at Noranda, and to him I am indebted 
for the photographs and much of the 
information contained in this article. 





Compressorless Diesel Engine Offers Opportunity 
for Economy With Reliability 


CONOMY of operation and fuel 

consumption is one advantage, if 
not the principal advantage, of Diesel 
engines. In the compressorless engine 
of this type, illustrated in the accompa- 
nying drawing, extreme economy, with 
reliability, is said to be obtained. This 
engine, made by Crossley Bros., Ltd., 
Manchester, England, is totally inclosed 
and self-lubricated. Easy access is af- 
forded to the crank shaft and connecting 
rod bearings by means of large inspec- 
tion doors on both sides of the engine 
frame. At the top are provided large 
cover plates, semi-hinged so that they 
can be opened immediately by hand or 
detached without unfastening a single 
bolt. When these are raised, the fuel 
sprayers, valve levers, camshaft, and 


Sketch showing 
semi-automatic 
arrangement 
for feeding cars 
to cage, installec 
at Noranda. 
On the cage 


is seen the 





stopping and 


operating gear are exposed to view. 
The engine can be operated with these 
top cover plates closed or removed. 


Starting—Instantaneous starting from 
dead cold with certainty is a feature 
which many will appreciate. Starting 
is effected by compressed air alone, 
without the aid of hot bulbs, electric 
plugs, or other auxiliary attachment. 
Air starter valves, fitted one to a cylin- 
der, are automatically controlled from 
cams which come into action immedi- 
ately the starting lever is moved into its 
starting position and the compressed air 
turned on. Acceleration at starting is 
quick, so that the time required to bring 
the engine from rest to full speed is a 
matter of seconds. 


Fuel Oil Spraying—The Crossley 
patented system of precision spraying is 
employed. The amount of fuel oil in- 
jected into the engine is positively and 
accurately measured according to the 
load. This is effected by the governor, 
which varies the moment when each fuel 
pump control is opened and following 
the injection of the fuel oil. The actual 
governing takes place at the precise 
moment when the injected fuel oil is 
being burned, so that the governing is 
extremely sensitive and accurate under 
all working load conditions. 


Overhead Valves and Gear—Inlet and 
exhaust valves are placed in the head of 
each cylinder, being operated directly 
from levers without push rods. This is 
possible because of the mounting of the 
camshaft on one side at the top of the 
engine. Steel cams fitted on the cam- 
shaft actuate the valve levers direct. 
The shaft is carried in suitable journals 
and is supplied with forced lubrication 
from the pressure system provided. 
These features of design insure silent 
working valve gear and freedom from 
rattle caused by reciprocating parts. The 
overhead camshaft is driven by a silent 
roller chain, entirely inclosed and con- 
tinuously lubricated. 


Forced Lubrication—The main bear- 
ings are continuously lubricated under 
pressure; also auxiliary moving parts 
such as camshaft, cams, valve levers, 
and governor. Such copious lubrication 
insures against breakdown or neglect by 
the attendant and adds to the life of the 
moving parts. It is made possible only 
by the total inclosure of these parts, the 
oil being used over and over again, 
without contamination by dust or dirt. 
A simple plunger pump maintains the 
oil pressure, delivering the oil from a 
sump in the engine base to the oil pipe 
system after filtration. After passing 
through the bearings, the oil drains back 
to the sump on the dry crankcase 
system. 


Engine Frame and Baseplate—En- 
gine frame or housing is designed on 
the box girder principle, representing 
the strongest form for a given weight 
of material. This construction permits 
the cylinders to be supported throughout 
their length, thereby avoiding torsional 
strains, which otherwise are set up from 











locking device. 
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Sectional and end views and elevation of compressorless Diesel engine 


side-sway when each cylinder is indi- 
vidually projected. The baseplate is 
massive and well ribbed inside to give 
the desired rigidity and maintains the 
crankshaft in alignment. 

The crankshaft is made of the highest 
quality forged steel and is of unusually 
large proportions, Adjustable bear- 
ings for the journals and the connecting 
rod ends are liberal in dimensions to 
insure cool working and long life. An 
individual fuel pump is provided for 
each cylinder, but all pumps are grouped 
together in one unit as shown at one 
end of the engine. 

Governing is effected by a centrifugal 
spring-loaded governor mounted di- 
rectly on the crankshaft. Hand regu- 
lating or speeder gear is provided for 
varying the speed of the engine within 
limits and for synchonizing purposes if 
alternators be driven in parallel. The 
engine speed variation .is controlled 
within 2 per cent above or below the 
mean speed. 


Other Equipment 


Equipment recently introduced for 
application in the mining and metal- 
lurgical fields includes several new 
and interesting devices. Among them 
are some new diamond drills for pros- 
pecting work and a hydraulic operating 
device for use wherever it is desired to 
provide a quiet and smooth upward 
thrust through a given distance. 

The core drills mentioned have been 
produced by the Sullivan Machinery 
Company, Chicago. One, known as 
the “Type 20,” a gasoline-engine-driven 
rig, is an entirely new machine devel- 
oped for prospecting where the depth 
does not exceed 1,000 to 1,200 ft. Its 


A gasoline-engine-driven diamond 
core drill (Type 20) for depths 
up to 1,200 ft. 
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capacity is 1,000 ft. when equipped with 
14-in. core fittings, or 1,150 ft. with 
}8-in. fittings. It may be had either 
with the hydraulic swivel head or the 
screw-feed swivel head and will drill 
at any desired angle. It is entirely self- 
contained and mounted on a steel skid, 
together with its pump and drive. The 
machine is provided with a hoist of 
entirely new design. 

The other of these machines is the 
Type 40 drill, which is mounted com- 
plete with its gasoline-engine power 
plant, pump and hoist on a steel frame 
carried on a heavy steel wheel truck for 
convenience in moving. This has a 
capacity of 1,200 ft. with fittings that 
make a 3-in. hole, and takes a 2-in. 
core. Its capacity is 2,200 ft., with 14- 
in. core fittings. Although developed 
primarily for structure drilling in the 





This line-starter is 
dust-tight 


oil field, this drill is nevertheless suit- 
able for mineral prospecting under diffi- 
cult conditions. The engine is a Buda 
29 hp., 4-cylinder, 4-cycle unit. 


Line-Starter Dust-Tight 


Development of dust-tight and 
weather-proof line-starters in three sizes 
up to 50 hp. has been announced by 
Westinghouse. These are of the re- 
mote-controlled, non-reversing, across- 
the-line magnetic type and are intended 
for single-phase and polyphase squirrel- 
cage induction motors. To insure con- 
tinuous and efficient operation, several 
features have been added to the standard 
line. A cast-iron cabinet is used with 
a gasket seal on the door. The conduit 
is brought in through the top and bot- 
tom in threaded openings, to make a 
dust-tight connection. This starter is 
equipped with the Deion grid type arc 
quencher, which protects against flash- 
overs and increases the life of contacts. 


An Automatic Welder 


An improved automatic welding out- 
fit, known as the “Weldomatic,”’ has 
been introduced by Westinghouse. It 
is provided with electrode feeding de- 
vice, control cabinet, and operator’s 
panel. It is designed to operate from 
variable voltage or constant-voltage 
welding motor-generator sets. Upon 
pressing the starting button, it automat- 
ically strikes and holds an arc between 
an electrode and the work to be welded. 
Compactness of design is obtained by a 
new method of automatic are control. 
Features claimed for the new machine 
are: Positive feed without slippage; ex- 
treme sensitivity, insuring instantaneous 
response to arc voltage conditions; wide 





An improved automatic 
welding machine 


range of speeds; compact mounting 
dimensions, combined with light 
weight; simplicity of design; ease of 
adjustment, and smoothness of opera- 
tion. 

A new alloy furnished in the form 
of welding rods for applying a highly 
wear resistant surface by either the 
oxy-acetylene or metallic arc welding 
processes has been introduced by Fusion 
Welding Corporation, Chicago. This is 
known as Type-T metal. Not only is it 
as hard as, or harder than, other alloys, 
but it also possesses ductility which 
gives to it very unusual properties. 


A New Chain Hoist 


Features of a differential chain hoist 
announced by Robbins & Myers, Inc., 
Springfield, Ohio, are: Timken thrust 
bearings are used in the lower hook, 
thus permitting easy turning of the load 
and reducing the wear of the chain and 
upper sheave wheel caused by twisting 
of the chain. The sheaves are of a dur- 
able iron alloy. The hoist is made in 
five sizes, ranging from 4-ton to 2 tons’ 
capacity. 


Largest High-pressure Boilers 


Early in 1930 two steam-generating 
units will be constructed by Combustion 
Engineering Corporation at the Ford 
Motor Company’s Fordson plant, which 
will have the highest steaming capacity 
of any boilers ever built for pressures 
as high as 1,350 lb., for which these 
units will be designed. Each will have a 
maximum capacity of 700,000 Ib. of 
steam per hour. Steam will be super- 
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heated to a total temperature of 750 deg. 
F. Pulverized coal will be used for fir- 
ing, entering the furnaces tangentially at 
the corners to give a turbulent mixing 
action of fuel and air. The furnaces 
will be of the all-metal, water-cooled 
type. Air preheaters will be used in 
connection with them to utilize the heat 
of the exit gases. 


Welding Machine Drive Improved 


A new portable electric arc welding 
machine driven by a six-cylinder gas 
engine has been introduced by General 
Electric to replace the four-cylinder 
engine-driven unit previously included 
in its line. The six-cylinder engine af- 
fords ease of starting, steadiness of oper- 
ation, and greater capacity. The gener- 
ator is designated WD-300-A.. The en- 
gine is the Buda Model HS-6 unit, 
totally inclosed, and actually develops 39 
b.hp. at 1,440 r.p.m. Gasoline consump- 
tion averages 2.4 gal. per hour for aver- 
age welding duty. The welding gener- 
ator itself is a ball-bearing, self-excited, 
single-operator machine rated 300 amp., 
1 hour, 50 deg. C., with a current range 
of 90 to 375 amp. 


A Universal Limit Switch 


General Electric has also announced 
a new cam-operated limit switch for in- 
dustrial control applications which super- 
sedes the various older types made by 
the company and combines all their ad- 
vantages in one device. The switch is 
designated as LS-438, and is inclosed 
in a cast case. It is a two-circuit model 
which by a simple adjustment can be 
made either normally open or normally 
closed, or one circuit open and one 
closed. — 


Conveyor Carrier Improved 


Improvements of its Sacon Carrier 
for heavy-duty belt conveyors has been 
announced by Stephens-Adamson Man- 
ufacturing Company, Aurora, Ill. The 
new features are double Timken roller 
bearings for each self-aligning bearing, 
belt rollers with end castings to prevent 
collection of material and moisture, and 
a new hood-type end bracket to protect 
the outer bearings. 


A new 
and 
strongly 
built 
paving 


breaker 





For Breaking Concrete 


A new light pavement breaker for a 
wide range of service has been intro- 
duced by the Gardner-Denver Company, 
Denver, Colo. This model, which is 
known as No. 4-15, weighs only 484 Ib. 
Air consumption is said to be low and 
the design sturdy. 


INDUSTRIAL NOTES 


Union Carbide & Carbon Corporation 
announces that Matthew J. Carney, 
vice-president, has been elected a direc- 
tor of the corporation. 


The American LaFrance & Foamite 
Corporation, manufacturers of - fire- 
fighting equipment, announces the re- 
moval of its branch from Utica, N. Y., 
to Elmira, N. Y. 


The George D. Whitcomb Company, 
of Rochelle, Ill., has a new factory unit 
under construction. This plant will 
be used primarily for the manufacture 
of large oil-electric locomotives. 


The Dodge Manufacturing Corpora- 
tion, of Mishawaka, Ind., announces the 
appointment of E. S. Grant, formerly 
asistant general sales manager in charge 
of the eastern district, as general sales 
manager. 


The Chain Belt Company, of Mil- 
waukee, Wis., announces the removal 
of its office at Houston, Tex., from 
1000 Marine Bank Building to 1310 
Second National Bank Building. Mr. 
Russell G. Davis is manager. 


The Lincoln Electric Company, of 
Cleveland, has placed contracts for the 
erection of an addition to its present 
plant. The Austin Company, of Cleve- 
land, is erecting the building, which is 
to be of arc-welded steel construction. 

The Gardner-Denver Company, of 
Denver, Colo., announces the recent 
departure for their posts of two foreign 
branch managers. Ralph Scott, formerly 
sales manager of the drill division of 


the company, is en route to London, 
where he is to be stationed permanently. 
W. G. Agnew, who was sales represen- 
tative in Arizona, has left for Lima, 
Peru, to take charge of the office there. 


Hercules Powder Company has re- 
cently announced plans for the erection 
of an experimental station near Wil- 
mington, Del. The present experimen- 
tal and research laboratories at Kenvil, 
N. J., will be moved to the new site. 


Wagner Electric Corporation, of St. 
Louis, announces the opening of a new 
branch sales office in Dallas, Tex. 
A. B. Emrick has been transferred from 
the Pittsburgh branch office to be man- 
ager of the new office. 


E. I. du Pont de Nemours & Com- 
pany announce the appointment of John 
W. McCoy to the position of general 
manager of the explosives department. 
J. T. Brown, formerly general man- 
ager, has been elected a member of the 
executive committee of the company. 


Worthington Pump & Machinery 
Corporation announces the appointment 
of E. J. Schwanhausser to the position 
of manager of the Buffalo office. Mr. 
Schwanhausser has been assistant man- 
ager of the Harrison plant of the com- 
pany for the last two years. 


Ingersoll-Rand Company of Cal- 
ifornia, a subsidiary of Ingersoll-Rand, 
has moved its offices from the Rialto 
Building, San Francisco, to a new 
building at 350 Brannan St., which it 
occupies exclusively. 





BULLETINS 


Morors—Elliott Company, Jeannette, Pa. 
Bulletin No. L-3, describing Type A-1 syn- 
chronous motors for compressor drive. 

FLoration—The Ruth Company, Denver, 
Colo. Beoklet on development of gradient 
flotation. 


SHop Egunwent—The Oesterlein Ma- 
chine Company, 3301 Colerain Ave., Cin- 
cinnati, Ohio. New Aurora drill catalog. 

WEtpinc — General Electric Company, 
Schenectady, N. Y. Bulletin No. GEA- 
571C. Arc-welding accessories. 


Wetpirnc—General Electric Company, 
Schenectaly, N. Y. Bulletin No. GEA- 
875D. Typ: WD 300A arc welder. 


Wetpinc— General Electric Company, 
Schenectady, N. Y. Bulletin No. GEA- 
874D. Type WD 200A arc welder. 

CoupLtincs—Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa. Circular No. 1838, Type E flexible 
couplings. Eight pages. 

Fittincs For Pree Strucrures—West- 
inghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. Circular No. 
1676-B. 

Borter Freep Controc—Northern Equip- 
ment Company, Erie, Pa. Catalog on mod- 
ern feed water regulation with the Copes 
system of boiler feed control. 

Frresrick — The Denver Fire Clay 
Company, Denver, Colo. Catalog 141-T 
on firebrick, firebrick shapes, mouldable 
furnace lining and high temperature 
cements; also new bulletin 142-T, describ- 
ing DFC flat suspended arches, monolithic 


Octoher 26.1929 —Enaineering and Minina Journal: A McGraw-Hill Publication 


furnace wall construction and suspended 
arches for horizontal return tubular boilers. 
Stee: Panets—Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa. Bulletin A.I.A. File No. 31d26, 
“Revolutionize Switchboard Design.” 


CENTRIFUGAL Pumps—Byron Jackson 
Company, Berkeley, Cal. Bulletin 295. 
Type “S” double-suction single-stage hori- 
zontally split case. 

V-Bett TRANSMISSION — Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa. Leaflet No. 20,392 entitled 
“Cog Belt Drives for Industrial Service.” 


Morors— General Electric Company, 
Schenectady, N. Y. Bulletin No. GEA- 
724B. Totally inclosed, fan-cooled squirrel- 
cage motors, “900 Series” frames. 

Compressor— General Electric Com- 
pany, Schenectady, N. Y. Bulletin GEA- 
1121. Reciprocating air-compressor sets, 
single-stage, portable. 

Concrete Warterproor—Silica Products 
Company, 700 Baltimore Ave., Kansas City, 
Mo. Bulletin No. 103, describing “Aquagel” 
plasticizing, waterproofing and strengthen- 
ing agent for cement, mortar, and concrete. 

Motor GENERATOR — General Electric 
Company, Schenectady, N. Y. Bulletin 
No. GEA-394A. Induction motor-generator 
sets, § to 35 kw., 125 to 250 volts. 

Cuatns—Chain Belt Company, Milwau- 
kee, Wis. New general catalog No. 330. 
Contains over 800 pages of information per- 
taining to the products of this company 
and the Stearns Conveyor Company. 


671 








- NEWS OF THE WEEK - 











Summary 


ECLA MINING’S new 2,100- 

hp. hoist will raise 2,000 tons of 
ore daily, to be obtained equally from 
the Hecla and Star mines, in the Coeur 
d’ Alene district of Idaho. Operation 
will probably be started about Nov. 
15. Page 674. 


* * 


Evans-Wallower Lead is now 
operating its new electrolytic zinc 
plant at East St. Louts, IIl., at capac- 
ity. A lead plant to recover lead from 
the residues will be started in Decem- 
ber. Page 677. 


* * * 


Diamond drilling from the 3,625 
level of Kirkland Lake Gold, in the 
Kirkland Lake district of Ontario, 
has struck ore about 200 ft. below 
that point. The grade of this material 
is said to be high. Page 678. 


* * * 


New deposits have been discovered 
by the companies opening up lead-zinc 
orebodies near Great Slave Lake, 
Northwest Territory, Canada. A 
large tonnage is already assured. 
Page 676. 

* x * 


N’Changa Copper has reached the 
600 level in shaft-sinking operations 
at its property in the N’Dola district 
of Northern Rhodesia. Five new 
diamond drills are now in operation. 


Page 676. 


* * * 


Peru Mining has completed making 
changes at its flotation plant, near 
Deming, N. M., and is now operating 
- a basis of 300 tons daily. Page 
676. 


* * * 


Northern Peru Mining & Smelting 
has installed a Cottrell plant at its 
Shorey smelter, Trujillo, Peru, and is 
now installing a Dwight & Lloyd sin- 
tering machine. Page 678. 

* ok x 


The railroad spur to Falconbridge 
Nickel, near Sudbury, Ontario, has 
been completed, the smelter buildings 
are inclosed, and production is ex- 
pected to start in January. Page 673. 
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A. D. Storke Believes Major Problems in 
Northern Rhodesia Can Be Surmounted 


Director of Roan Antelope States That Labor Difficulties Have Been 
Considered and Emergencies Anticipated—Optimistic on 
Stable Copper Prices and Low Working Costs 


Owen D. LETCHER 
Special Johannesburg Correspondent 


HE future of the Rhodesian copper 

mines, now being developed in the 
region near N’Dola, is viewed without 
apprehension by A. D. Storke, director 
of Roan Antelope Copper and Rhodesian 
Selection Trust, who recently granted 
me an interview in London. Mr. Storke 
is an American mining man. In Africa 
he has been prominently associated with 
the reopening of the Namaqualand de- 
posits as well as the Northern Rhodesian 
mines. He has a thorough grasp of the 
world situation and outlook for copper. 
He believes that copper prices will be 
maintained at about their present level, 
even though Northern Rhodesia may be 
producing as much as 750,000 tons of 
copper annually within ten years. 

Mr. Storke’s views on labor are of 
particular interest, since this problem is 
considered by many to be the most im- 
portant that must be overcome in devel- 
oping Rhodesia. 

“T think that by effective organization 
and good treatment we shall obtain the 
native labor we require,” he said. “But 
we are modeling our mines and plants 
on the assumption that periodical short- 
ages of native labor will occur, as in all 
countries where the bulk of the labor 
force consists of colored aboriginals. 
We are accordingly installing both 
underground and surface labor-saving 
appliances wherever the employment of 
such devices is economically practicable. 
In the Roan Antelope we have already 
installed mechanical slushers for hand- 
ling the ore. The natives are adapting 
themselves well to the use of these appli- 
ances. In considering efficiency, on 
account of the size of the orebodies— 
which are relatively huge by comparison 
with, say, those of the Rand—tonnage 
per ‘boy’ will be very high in spite of 
the fact that the comparative efficiency 
of a Northern Rhodesian mine ‘boy’ is 
likely to be actually less than that of a 
Rand mine native. 

“Another very important consideration 
is health. This is a matter which vi- 
tally affects the efficiency and content- 
ment of all employees, white and colored. 
We are leaving no stone unturned to 
put matters in regard to health and 


hygiene on as satisfactory a basis as 
possible. We are spending very large 
sums of money on housing for our 
white employees. You have seen for 
yourself the type of dwelling house that 
is being built at the Roan Antelope mine, 
and you will, I think, agree that in these 
habitations no expense is being spared 
to render our employees and their de- 
pendents comfortable and contented. A 
huge expenditure in connection with 
housing has had to be faced, but it is 
money well spent. Then, too, we are 
shortly dispatching to Northern Rho- 
desia a medical mission at the head of 
which is Sir William Simpson, the 
eminent British authority on tropical 
disease and hygiene. In the course of 
time we hope to overcome entirely the 
malaria menace.” 

“What about the economic aspects, 
questions concerning working costs and 
profits, and when profits will be earned, 
Mr. Storke?” 

“Well,” he replied with a smile, “I 
suppose you have seen the flood of fig- 
ures, statistics, and estimates appearing 
in the press. I won’t say too much 
about it, except to remark that while I 
thoroughly approve of caution, I believe 
some of the statements and calculations 
that have recently appeared have been 
too conservative. Several papers have 
assumed a cost of production when, 
operating on a large scale in Northern 
Rhodesia that, to me, appears altogether 
too high. In one quarter it has been 
suggested that 78 per cent of our cost 
of production will be labor, and since it 
has been argued that labor will be our 
principal trouble, working costs have 
been rated up against us. This estimate 
of labor costs is far too high. Stores 
and supplies will constitute a bigger 
item than labor charges. 

“As to date of production, we may be 
able to get the Roan plant into running 
commission by the end of 1931 or early 
in 1932. We are doing everything 


possible to reach production at the earli- 
est date. The power plant at the Roan 
is virtually completed and sinking in 
the main shaft is going ahead satisfac- 
Good progress is being made 


torily. 
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‘Rhodesia as well. 


The Falconbridge smelter and power plant 


with details of the concentrator. Smelt- 
ing tests are now being carried out un- 
der Mr. MacGregor’s supervision in 
America. The smelter will be the last 
unit to be designed and installed. If we 
get going by the end of 1931 it will be 
almost a record performance, consider- 
ing transportation, size of plant, and 
other factors. 

“Of course,” remarked Mr. Storke in 
conclusion, “we have had a lot of diffi- 
culties to contend with in Northern 
Rhodesia. Other big copper enterprises 
in outlying territories have also had 
difficulties and plenty of critics. Take 
Chile Copper for example. The critics 
said labor would be an insurmountable 
difficulty in Chile, and they argued 
there would be all sorts of other handi- 
caps that could not be overcome. But 
they have been surmounted. We shall 
conquer our difficulties in Northern 
I have no appre- 
hensions in regard to the future of 
Northern Rhodesian copper.” 


fo — 


Coppermines-Nevada Case 
Starts at Carson City 


N THE Federal Court at Carson 

City, Nev., the suit brought by 
Nevada Consolidated Copper to secure 
an injunction against Consolidated Cop- 
permines was started on Oct. 21, 1929. 
Nevada is attempting to compel Copper- 
mines to alter its present plans for 
underground mining of certain ore- 
bodies, belonging to Nevada, in the Ely 
district. 

The controversy is of more than 
ordinary interest. No apex rights are 
involved, but orebodies contiguous to 
the boundary line separating the prop- 
erties of both companies form the basis 
of contention. How and when they 
are to be mined is the question. Cop- 
permines, in furtherance of its interpre- 
tation of an existing agreement between 
the two companies, signed June 16, 
1926, has started an underground min- 
ing program for the mining of certain 
of Nevada’s ores. Nevada contends that 
such a program, if carried out, will 
cave and destroy the western end of 


’ 


Liberty Pit, interfere seriously with 
its entire pit operations, and endanger 
its Wedge shaft, as well as causing 
great damage to the properties. Nevada 
also contends that the Coppermines 
program is not in accordance with the 
agreement of 1926. 

Coppermines contends that its mining 
program is in strict accordance with the 
contract of June 16, 1926. It contends 
that Nevada did not object to this min- 
ing program until recently, when failure 
of Nevada’s shaft was feared. Accord- 
ing to Coppermines this was the result 
of Nevada’s own mining operations, in- 
fluencing Nevada to plan for extending 
steam-shovel operations, thereby delay- 
ing underground operations. Copper- 
mines further contends that Nevada has 
no reason to delay the underground 
operations, and that as Coppermines 
has expended large amounts in prepa- 
ration for mining, according to the 
original program, the changes that 
Nevada yecently insisted upon are not 
justifiable and not practicable. 

Efforts of the officials of both corpo- 
rations to reach an amicable settlement 
have proved futile, and Nevada started 
court proceedings on March 26, 1929. 
When the parties were before the court 
on Nevada’s application for a prelimi- 
nary injunction, a stipulation was en- 
tered into governing operations pending 
the outcome of the suit. 


—o— 
To Start Building 
Frood Concentrator Soon 


Work will soon be started on the 
construction of the new concentrator 
of International Nickel at Copper Cliff, 
in the Sudbury district of Ontario. 
Original plans provided for a plant with 
a capacity of 4,000 tons of Frood ore 
daily, but this has recently been revised 
to 8,000 tons daily. Official details of 
the methods to be used in the plant are 
lacking, but flotation equipment is said 
to be included in the plans. Magnetic 
separation is used at the other mines 
of the company. Dominion Bridge has 
been awarded the contract for the plant, 
which will be more than 900 ft. long. 
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Falconbridge Railroad Spur 
Now in Operation 


Wai the completion of the new 
railroad extension of the Cana- 
dian National Railways to the Falcon- 
bridge mine, in the Sudbury district of 
Ontario, bringing this property into 
production will be considerably has- 
tened. The smelter will probably be 
blown in some time in January, 1930. 
The smelter building is completely in- 
closed, both converters are installed 
ready for bricking, and the greater part 
of the furnace equipment is on the 
ground. 

At the mine underground work is 
progressing on the 225 and 1,000 levels. 
Raises have been driven in ore, prepara- 
tory to stoping, at the former level. At 
1,000 ft., about 1,500 ft. of lateral work ~ 
has been completed. Crosscutting has 
been started to establish -diamond-drill 
stations for the deep-drilling campaign 
which will be initiated this autumn. 

Coincident with the arrival of the 
first trains at the Falconbridge, a start 
was made on excavation for a mine 
hospital and a schoolhouse. When com- 
pleted, the latter will open with an 
enrollment of about 40 pupils. 


vo 
Montana Mines Increasing 
Mill Capacity to 400 Tons 


Additional machinery has been or- 
dered by Montana Mines to bring the 
capacity of its Spring Hill mill, in Mon- 
tana, up to 400 tons a day. During 
September, an’ average of about 150 
tons daily was treated at the mill, 
which was recently changed to a flota- 
tion plant. Mill heads averaged $7.35 a 
ton and mining and milling costs were 
$3.40 a ton. Diamond-drilling and lat- 
eral work has showed a large orebody, 
assaying from $6 to $21 a ton. 


ete 
Basin Montana Strike 
Increases Interest in Camp 


CTIVITY in the Basin district of 

Montana has been increased by the 
strike recently made in the south Comet 
vein of Basin Montana Tunnel, The 
ore has been opened for 100 ft., and is 
largely of shipping grade. This de- 
velopment is in the company’s Grey 
Eagle mine. On the 500 level of that 
property, copper and silver ore in the 
drift west of the winze is showing in- 
creases in grade. 

At the Bullion property in the dis- 
trict, taken over recently by Milwaukee 
interests, several trucks are hauling ore 
to the railroad, returning with lumber 
and machinery for the camp buildings 
and a 100-ton flotation plant that will 
be built. 

M. D. Kelly and associates, of Mil- 
waukee, recently acquired the Silver 
Hill group, which has a production rec- 
ord of $200,000. This group is _ be- 
tween the Comet mine and the Grey 
Eagle mine. A company known as 
Silver Hill Mines, Inc., has been formed 
to operate the property. 
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Renewed Activity Shown in 
Leadville District 


eee ee in the Leadville district 
of Colorado is now more pro- 
nounced than it has been for several 
years. American Smelting & Refining 
is producing about 10,000 tons of ore 
a month from its Leadville Deep mines, 
and Colorado Zinc-Lead is handling 
about 300 tons daily at its flotation 
plant. Only one furnace is in operation 
at the Arkansas Valley smelter of 
A.S.&R. at present, but a possibility 
exists that a second furnace will be put 
in operation when the new Empire Zinc 
mill, at Belden, is started. About 350 
tons of ore and concentrate can be 
handled in the one furnace. 

Penrose Mines now has 23 patented 
claims under control in the district as 
part of its program of reopening and 
unwatering the mines in the downtown 
part of the district. These claims ex- 
tend north to Carbonate Hill, east to 
the Midas, and west to the Big Chief. 


te 


United Gold Exploring 
Last Effort Mine 


United Gold Mines started drifting 
in the Last Effort mine, in the Cripple 
Creek district of Colorado, early in 
October. Operations are being carried 
on through the Elkton shaft and the 
Roosevelt drainage tunnel. A drift will 
explore ground 300 ft. beneath an ore- 
shoot that was mined by Portland Gold, 
when that company operated the prop- 
erty. The drift is within 75 ft. of 
the point at which the company expects 
to encounter this orebody, according to 
the most recent reports. 


—o— 
Stokes Estate Forecloses 
on Nevada Mining Claims 


On Oct. 14, three parcels of min- 
ing property were sold at a sheriff’s 
sale in Nye County, Nev., to satisfy a 
mortgage of $100,000 held by the Stokes 
estate, of New York. The Nevada 
Company, which is controlled by the 
Stokes interests, bought the properties 
for $30,000. The properties included 
in the sale were Goldfield Blue Bell 
Mining, at Goldfield, including a 30- 
stamp mill and power plant; 16 patented 
claims in the Union district, near 
Downeyville, Nev.; and 8 claims in the 
Golden Arrow district, Nye County. 


~— fe — 


United Mercury Buys Helen, 
Near Middletown, Calif. 


United Mercury, of New York, is re- 
ported to have purchased the Helen 
mine, 6 miles west of Middletown, Lake 
County, Calif., from H. W. Gould & 
Company, of San Francisco. The prop- 
erty is equipped with a 3x40-ft. rotary 
furnace. Last year it was operated 
under lease by Peterson and Vander- 
beck, of Middletown. It has been 
worked to a depth of about 180 ft. 
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WMORNNG, STAR, #” HECLA 
MINES 


How three of the Coeur d’Alene district’s most important mines are 
connected underground 


Hecla’s New 2,100-Hp. Hoist Will Handle 
2,000 Tons of Ore in Nine Hours 


To Go Into Operation on Nov. 15, Hoisting Material From Star 
and Hecla Mines—Can Work to a Maximum Depth of 
5,000 Ft. at a Speed of 2,400 Ft. per Minute 


NSTALLATION of the new main 

hoist, designed to handle 2,000 tons 
daily, at the main shaft of Hecla Min- 
ing, in the Coeur d’Alene district of 
Idaho, is nearing completion. Opera- 
tions are expected to begin Nov. 15. A 
new materials hoist has also been in- 
stalled and recently went into service. 
Both hoists were made by the Nordberg 
Manufacturing Company. Electrical 
equipment was supplied by Allis- 
Chalmers. John Nancarrow, engineer 
with the Nordberg company, is super- 
vising the installation. A. C. Steven- 
son, chief electrical engineer, and J. B. 
Sloan, master mechanic, of the Hecla 
company, prepared the specifications for 
the hoists and electrical equipment, as 
well as the plans of the hoist building. 

The new main hoist can lift seven 
tons at a speed of 2,400 ft. per minute 
from a depth of 3,500 ft. The lowest 
level of the Hecla shaft is now 2,800 ft., 
but it will be deepened to 3,200 ft. after 
the new hoist is in service. In fact, the 
hoist will be able to operate to 5,000 ft. 
by reducing the load. 

A total of 2,000 tons of ore will be 
lifted daily by the hoist in a working 
period of nine hours. This will come 
equally from the Star and Hecla mines. 
Star ore is predominantly zinc in con- 
tent and is shipped to the Sullivan elec- 
trolytic zinc plant after concentration. 
The mine, which was reopened last 
winter, has been producing about 450 
tons daily. The accompanying sketch 
shows a cross-section of the Hecla, Star, 
and Morning mines, including the Star 
crosscut along which ore is hauled to 
the Hecla shaft. Copies of this sketch 
were distributed at the recent Spokane 


meeting of the American Mining Con- 
gress and the A.I.M.E., when about 100 
engineers made a trip underground 
from the mouth of the Morning adit, 
at Mullan, to the collar of the Hecla 
shaft, at Burke, a distance of 5 miles. 
The route of the trip is indicated by 
the heavy line in the sketch. The maxi- 


mum depth reached by the party was. 


4,600 ft.; this occurred beneath the sum- 
mit of the divide between Mullan and 
Burke. 

The new main hoist will have two 
drums, each 10 ft. in diameter with 6-ft. 
faces, grooved for winding 3,585 ft. of 
13-in. rope. It will be driven by a motor 
with a continuous capacity of 2,100 hp. 
and peak capacity of 3,750 hp. The 
motor-generator set will consist of a 
2,300-volt, three-phase synchronous mo- 
tor with a capacity of 2,450 kva. at 78 
per cent power factor, and a 1,700-kw. 
generator, supplying 500-volt direct 
current. 

Nothing has been omitted in the way 
of safety devices. A Lilly safety con- 
trol prevents over-winding and under- 
winding. Man speed on the hoist is held 
to 1,350 ft. per minute, using full con- 
trol. All actions of controls are pre- 
ceded by an alarm bell. Independent of 
the Lilly control, a mechanical device 
called “Cam safeties” is geared to the 
drum. It operates the master controller 
at the end of the winds, automatically 
slowing down and stopping the hoist if 
the operator fails to do so. Hatchway 
limit switches in the shaft stop the cage 
or skip from passing the point of at- 
tachment. An emergency stop switch is 
placed at the operator’s platform and at 
the collar of the shaft. The hoist will 
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travel only in the direction opposite to 
that in which it was going at the time 
of the engagement of the safety in case 
of running into the over- or under- 
winding device. A confused operator 
or a failure in directional control thus 
cannot put the cage or skip further into 
the sheave or sump. 

Whenever the hoist is handling a 
heavy overhauling load, power is being 
returned to the supply line. This pre- 
vents overspeeding. Overspeed protec- 
tion is provided on the motor-generator 
sets, independent of Lilly control, to 
prevent an interruption of the supply 
circuit that would remove the effect of 
the returned power, with the resulting 
inclination of the hoist and motor- 
generator sets to run away. 

The man-handling problem governed 
the size and equipment for the material 
hoist, which is a single-drum, 850-hp. 
unit. To speed handling, the same size 
three-deck cages will be used on this 


hoist as on the main one, with the same 
safeguards. The new hoist building is of 
reinforced concrete beam and column 
construction with tile panels. Appear- 
ance, warmth, and weight were all con- 
sidered. All floors are designed to carry 





Colorado-Mexico to Operate 
Iowa Mill at Silverton 


Operation of the Iowa mill, in the 
Silverton district of Colorado, will 
revert to Colorado-Mexico Mining as 
soon as the new Shenandoah-Dives 
plant on Arastra Gulch is completed. 
The Shenandoah-Dives company has 
been using the mill, which belongs to 
Colorado-Mexico, for the last two 
years. About 100 tons of ore will be 
produced daily by the latter company. 

fe 


Howell Ships Tarbaby Ore 


Shipping ore is being stoped in the 
Tarbaby lease of Howell Mining, in 
Big Cottonwood Canyon, south of Salt 
Lake, Utah. The first shipment car- 
tied 126 oz. of silver to the ton, 4 per 
cent lead, and 5 per cent copper, netting 
the company $68 a ton after teaming, 


railroad, and smelting charges. Ore is 


being followed to the overthrust contact’ 


in one place. Drifting on the contact 
into the Howell property and drifting 
along the mineralized fissure to the 
southwest in the footwall limestone is 
also being carried forward. 


ae 
Geophysics Discussed at 


Colorado School of Mines 


A gathering of geologists at the 
Colorado School of Mines, Golden, 
Colo., on Oct. 14, discussed what 
geophysics means to the mining in- 
dustry. James Fisher, of Michigan, 
reported that his state had appropriated 
$25,000 for research in the science. 
Dr. M. F. Coolbaugh, president of the 
School of Mines, stated that although 
much progress had been made in teach- 
ing the new science, laboratory equip- 
ment was inadequate. 
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the weight of the heaviest unit part of 
the equipment that might be placed on 
them. Each hoist is in a room by itself 
and separate from the generator room, 
so that noise may not bother the oper- 
ator or signals be confused. 























Above—The Hecla surface plant, looking 
toward the town of Burke. New hoist 
building is behind the headframe. 


At the left—The Hecla surface plant from 

another vantage point, with the new hoist 

building at the left, the headframe in the 
center, and the ore bins at the right. 





California Men Reopening 
South Mountain Mines 


RGANIZATION of the Explora- 

tion Company of California has 
been undertaken by Charles Butters 
and T. J. Barbour, of San Francisco, 
to operate the historic South Mountain 
mines, Owyhee County, Idaho. De- 
velopment, estimated to cost $250,000 
over one and one-half years, is planned. 
If results are up to expectations, the 
property will be equipped at an addi- 
tional cost of about $1,000,000 before 
starting production. 

These mines were owned from 1870 
to 1874 by the Bank of California, of 
San Francisco. Work ceased when the 
bank failed. Minerals Separation has 
made tests which indicate that mate- 
rial that was once junore because of 
metallurgical difficulties can be treated 
profitably by flotation. 


oinipese 


Vigilante Completes Plant 


Vigilante Mining, operating the old 
Buckeye mine, near Sheridan, Madison 
County, Mont., has completed construc- 
tion of its flotation plant. Machinery 
for the installation was furnished by 
the Butte Machinery Company. 
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New Deposits Found in 
Great Slave Lake District 


1B pesca the present season, im- 
portant new outcrops of lead-zinc 
ores have been found in the Great Slave 
Lake district, Northwest Territory, 
Canada, a few miles from the original 
discoveries. The properties lie 32 miles 
southwest of Fort Resolution, on Great 
Slave Lake, and are reached by air- 
plane or by boat from Fort McMurray, 
the present end of steel. They are con- 
trolled by Consolidated Mining & 
Smelting, Ventures, and Atlas Ex- 
ploration. 

Discoveries were first made in 1898 
during the Klondike rush, when the 
. route through Great Slave Lake and the 
Mackenzie River was followed by many 
anxious to reach the Yukon. At that 
time the country was staked far and 
wide, but when it was found that the 
ores did not carry precious metals the 
claims were allowed to lapse. In 1914 
restaking was done on behalf of 
Huronian Belt, but with the outbreak 
of war these claims were also allowed 
to lapse. They were again staked in 
1920 for a private syndicate, but prac- 
tically no work was done on the prop- 
erties until 1928. In the spring of 
1929 Consolidated and Ventures became 
associated with the operating syndicate. 

Men and supplies were transported 
by airplane, a prospecting plant was 
brought in by water, and active ex- 
ploration started. The original work 
consisted of shallow test pits, but a shaft 
is now being sunk and drilling is being 
done. Early transportation difficulties 
have been largely eliminated. Supplies 
are now delivered to the property from 
Edmonton for 64c. a pound, or about 
one-third of the former cost. 

The orebodies occur as bedded de- 
posits in a crystalline dolomite. ‘Some 
outcrop and others are covered by a 
thickness of a few feet of rock. Several 
discoveries have been made, three of 
which are roughly circular and about 
250 ft. in diameter. The dimensions 
of the largest are 900 ft. long by a 
maximum width of 200 ft. To date the 
smallest deposit found is 125 ft. by 80 
ft. The ore consists of galena, sphal- 
erite, and pyrite and carries very little 
silver. For a depth of 55 ft. in the 
prospecting shaft the following average 
assays were obtained: 


Depth Lead, Zine, 
in Feet Per Cent Per Cent 
o—18 43.29 16. 87 
18—30 20.65 26.25 
30—42 6. 4.65 
42—55 ee 5.60 


The small amount of work done to 
date has already indicated a large ton- 
nage. If the orebodies open up accord- 
ing to present indications, a railroad 
may be built to this district. Power 
possibilities have been reported on by 
H. G. Acres, consulting hydro-electric 
engineer. The falls on the Hay River, 
which flows into the Great Slave Lake, 
are expected to provide an adequate 
supply of power. Transportation has 
been investigated by H. McLean, who 
built the Flin Flon and Sherritt-Gordon 
branch lines. Surveyors are already 
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running trial lines into the district. If 
the railroad is built, it will be con- 
structed jointly by the Canadian Na- 
tional Railway System and the Canadian 
Pacific Railway. 


—t— 
Pilgrim Cuts Ore at 350 Ft. 


The strike of high-grade gold ore 
in the Pilgrim mine, 9 miles west of 
Chloride, Ariz., continues to attract 
attention. The vein was first discov- 
ered on the 230 level, where it was 
5 ft. wide and averaged $25 per ton. 
It has now been intersected on the 350 
level, where it is 10 to 11 ft. wide. 
Of this 24 ft. is reported to be very 
high grade.: Recent visitors at the 
mine include Dwight Woodbridge, of 
Duluth; Frederick Koshler, of the New 
York Ore Corporation; George Rich- 
mond, of Newmont Mining; Rush T. 
Sill, and Walter Gordon Clarke, of 


Los Angeles. 
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The remodeled flotation mill of Peru Mining at Wemple, N. M. 


Peru Mining Steps Mill 
Capacity Up to 300 Tons 


DDITIONS to the custom flotation 
plant of Peru Mining, a subsidiary of 
Illinois Zinc, at Wemple, near Deming, 
N. M., were completed in the latter part 
of September, raising the capacity from 
200 to 300 tons daily. The mill is now 
operating at capacity and shipping 
about 2,500 tons of concentrate monthly. 
It consists of two units, one for the treat- 
ment of zinc ore and the other for the 
treatment of complex zinc-lead-silver 
ore by selective flotation. Ratio of con- 
centration is about 5 to 1 for the straight 
zinc ore and about 24 to 1 for the com- 
plex ore. 

Ore from the mines is unloaded from 
bottom-dump cars into hoppers which 
feed the crushers by belt conveyor. 
After being crushed in a Symons cone 
crusher to 4-in. size, the ore is stored in 
ore bins, which, in turn, feed 6x6-ft. 
Marcy ball mills by belt conveyor. After 
classification, the pulp goes to Minerals 
Separation flotation cells, operated in 
series as roughers and finishers. Zinc 
concentrate and middling are cleaned in 
Southwestern air-flotation cells. Con- 


N’Changa Cutting Station 
at 600 Ft. in New Shaft 


STATION is now being cut at 

600 ft. in the main vertical shaft of 
N’Changa Copper Mines, in Northern 
Rhodesia, The shaft was sunk from 
421 ft. to 614 ft. during the quarter 
ended Sept. 30, according to H. C, 
Hankins, secretary of the company. 
Development of the River lode will be 
undertaken as soon as the station is 
completed at this level. No new de- 
velopment work is now being done on 
the 300 level of this shaft. 

Drilling is being continued on the 
Dambo lode and on the extension of 
the River lode north of the new dis- 
covery area. Five additional diamond 
drills started operating during Sep- 
tember. In the area under option from 
Rhodesian Congo Border Concession, 
southeast of N’Changa, drilling has 
been started. 





centrate is then delivered to Dorr thick- 
eners and filters. Zinc concentrate 
averages from 50 to 53 per cent zinc 
and lead concentrate about 40 per cent 
lead, 15 per cent copper, and 25 oz. of 
silver to the ton. 


= 
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Completing Edgemont Mill 
Near Tuscarora, Nev. 


BUILDING of a twenty-stamp mill 
at the Edgemont mine, north of 
Tuscarora, Nev., is 
pleted, according to H. H. Carpenter, 
general manager of Idaho-Nevada 
Mining, which operates the property. 
The mill is being built at the tunnel 
portal to eliminate transportation of 
ore to the old mill by cable tramway. 
Machinery from the old mill will be 
used in the new plant. Power is fur- 
nished by a hydro-electric plant, 
miles north of the mill. The ore car- 
ries gold, silver and lead. If amalga- 
mation and tailing treatment by cyani- 
dation does not give the expected ex- 
traction, the plant will be changed to 
flotation. 


ractically com- 
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New Evans-Wallower electrolytic zinc plant at East St. Louis, Ill. 


New Evans-Wallower Plant 
Operating at Capacity 


O PERATION of the new Evans- 
Wallower electrolytic zinc plant, at 
East St. Louis, IIll., was increased to 
the rated capacity of 50 tons of zinc 
daily on Oct. 15, according to an official 
announcement of the company. The 
melting furnace was placed in operation 
on the same day and slabs carrying the 
trade name “Evanwall” were cast for 
shipment. Carload lots were shipped 
last week to consumers. All zinc pro- 
duced has a purity of more than 99.99 
per cent. 

Evans-Wallower Zinc, a subsidiary of 
Evans-Wallower Lead, is the operating 
company. The plant adjoins the Mon- 
santo Chemical Works, and sulphur gas 
is delivered to that company for the 
manufacture of sulphuric acid. Ground 
for the new plant was broken on Oct. 1, 
1928. The roasters were started early 
this September, and power was switched 
on the cell room on Sept. 23. By con- 
structing and putting the plant into oper- 
ation within a year, Evans-Wallower is 
believed to have made a record for new 
plants of this kind. 


An electro!ytic lead plant, to recover 
the lead content of the residues from 
the zinc plant, will be started about 
Dec. 1. A product suitable for conver- 
sion into litharge and red lead in the 
company’s Charleston plant will be 
made. 

—— 
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Broken Hill South 
to Equip New Shaft Soon 


IMBERING of the new shaft of 

the Broken Hill South mine, at 
Broken Hill, New South Wales, Aus- 
tralia, has reached the 725 level, and 
driving of pilot winzes to the 1,170 level 
has been completed. The new sections 
of the mill, housed in a well-constructed 
steel and concrete mill building, are in 
operation. Erection of surface equip- 
ment to serve the new shaft will begin 
soon. Distribution of sand filling in 
the stopes is being reorganized, belt- 
conveyor installations reducing mate- 
rially the number of men required for 
tramming sand. 

Owing to the lack of rain in recent 
months, the mines of the Broken Hill 
district are again faced with a serious 
shortage of water. 


The Cottrell precipitator at the new Evans-Wallower plant 
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Two Malayan Tin Areas 
Change Hands 


WO large alluvial tin areas in the 

Federated Malay States have re- 
cently changed hands. Chankgat Tin 
Dredging, subsidiary of London Malay- 
an Tin, operating in Lower Perak, has 
bought an adjoining area, estimated to 
contain 28,000,000 cu.yd. of tin gravel, 
for £40,000. The capital of the com- 
pany will be increased to £300,000 to 
provide funds for equipping this area 
with a dredge. The company started 
dredging on its original ground in 
March, 1928. 

In the other transaction, North Tai- 
ping, South Taiping, Taiping, and Klang 
River acquired 509 areas of dredging 
ground at Batu, Selangor, for £76,650. 
The South Taiping dredge will probably 
be used to work this area, which is esti- 
mated to contain 38, 500,000 cu.yd. of 
gravel, averaging 7 3 Ib. per cubic yard. 
This transfer is expected to be con- 
summated about December, 1930. 


—@— 


? 


Goldfield Con. Options 
Berengaria Mine 


Goldfield Consolidated has taken a 
three years’ option on Berengaria Mines, 
a silver-lead property near Kootenay 
Lake, B. C., with Mining Corporation 
of Canada. According to the agreement, 
the property will be developed in the 
same way as the Base Metals property, 
in which both these companies hold an 
interest. Goldfield Consolidated will 
provide 65 per cent of the development 
funds, and Mining Corporation will pro- 
vide 35 per cent, with a similar ratio 
to apply in distribution of stock of any 
new company formed to take over the 
mine should exploration be successful. 


—o— 


Climax Mill Enlarged 


A new unit, with a capacity of 700 
tons daily, has been built at the Climax 
Molybdenum plant, at Climax, Colo., 
according to W. J. Coulter, mill super- 
intendent. This makes the total capacity 
of the plant about 2,000 tons daily. 
Operation of the new unit will start 
between Nov. 1 and 15. 
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oronto Letter 


By Our Special Correspondent 
for Northern Ontario 





Kirkland Lake Gold Hits Ore 
at 3,800 Ft—Shaft to 
Go Down to 4,000 Ft. 


Toronto, Ont., Oct. 19, 1929.—At 
the Kirkland Lake Gold property, in 
the Kirkland Lake district, diamond 
drilling from the 3,625 level has cut 
the downward continuation of the vein 
at a point about 200 ft. below. High- 
grade ore is reported. On the 3,625 
level, where 100 ft. of ore, averaging 
$10 in gold a ton, has been developed, 
results are considered disappointing. 
This ore is a continuation of the Teck- 
Hughes vein, which had been expected 
to average about $15. The Kirkland 
Lake shaft is being continued to 4,000 
ft. When sinking is completed three 
new levels will be opened up below the 
3,625. The drilling results below this 
level are important not only to K. L. G. 
but to Teck-Hughes as well. The 
greatest depth the latter has obtained 
is 3,000 ft. 


EVELOPMENT of the _ rich 
stringer on the 2,000 level of Lake 
Shore, also in the Kirkland Lake dis- 
trict, to which reference was made last 
week, has shown 75 ft. altogether. The 
stringer is said to average 2 ft. in 
width, out of a total width of 12 ft. 
for the oreshoot. Some reports place 
the average assay in this stringer at 
about $500 a ton. On the 600 level 
of the mine, extension of No. 2 vein 
has been picked up east of the shaft 
for a length of 54 ft. and a width of 
about 8 ft. No. 3 vein is proving to 
be of considerable importance, and a 
length of 1,200 ft. has been indicated. 
A special shareholders’ meeting of 
Aldermac Mines has been called for 
Oct. 28 in Toronto to consider a by- 
law authorizing an increase in capital 
from 3,000,000 to 5,000,000 shares of 
no-par value. The extra shares will 
probably be sold to Noranda Mines 
and Towagmac Exploration, the largest 
stockholders, at 50c. a share. Devel- 
opment has indicated large low-grade 
orebodies at this mine. 

Noranda directors have announced 
that a dividend will be paid on or 
before Jan. 1, 1930. Until certain mat- 
ters now under consideration are deter- 
mined, however, the rate of dividend 
payment will not be announced. Financ- 
ing of the new Noranda refinery will 
not affect the dividend policy. 

Cobalt Contact, in the Cobalt district 
of northern Ontario, has made arrange- 
ments to ship mill ore to the Mining 
Corporation smelter. The company has 
a small mill of its own, but considerable 
expenditure is necessary for mill changes 
and to provide for a new water supply, 
so that in the meantime, to relieve the 
stopes, a contract: has been entered into 
with Mining Corporation. At present 
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Cerro de Pasco Ends 
Strike at Morococha 


FTER a strike that lasted 

three days, work was resumed 
at the Morococha mines of Cerro 
de Pasco Copper, in the Province 
of Yauli, Department of Junin, 
Peru, on Oct. 16. A compro- 
mise was reached on the strikers’ 
demands for higher wages, re- 
employment of a group of dis- 
charged miners, and several other - 
minor points. 














the company has four faces in high- 
grade ore, and its position is under- 
stood to be considerably improved. To 
date the main production has been cobalt, 
for which there is a good market. 

A small test mill has been erected at 
the property of Jack Nutt Mines, Ltd., 
at Bernic Lake, Man., and several tests 
of tin ore have already been put through 
the mill. The first run of 104 tons gave 
an average head sample of 2 per cent 
tin, the second test consisted of 12 tons 
which averaged 1.62 per cent tin, and 
the third test of 13 tons showed an 
average of 1.5 per cent tin. 


—efo-— 


Cottrell Plant Installed at 
Northern Peru Smelter 


A‘ THE Shorey smelter of Northern 
Peru Mining & Smelting, a sub- 
sidiary of American Smelting & Refin- 
ing, operating near Trujillo, Peru, a 
Cottrell plant of the plate-treater type 
has recently been installed. In addi- 
tion, a Dwight-Lloyd straight line sin- 
tering machine is now under construc- 
tion. When completed it will handle 
concentrate from the Shorey mill, to- 
gether with fine oxide ores and flue 
dust from the Cottrell plant. 

The use of the sintering machine on 
these products will enable the smelter 
to handle a somewhat greater tonnage 
and therefore the capacity of the tram- 
way between the Quiruvilca mine and 
the Shorey smelter has been increased. 


fo 


Sudbury’s Population Doubled 
in Two Years 


S A RESULT of the heavy and 

continuous influx of labor caused 
by the expansion of the nickel industry, 
in addition to a general revival of min- 
ing activity in various parts of the sur- 
rounding district, the population of the 
town of Sudbury, Ont., has grown from 
slightly more than 8,000 people to a 
population of approximately 18,000 
within the last two years, according to 
figures just made public by the town 
assessor. Taxable assessments are 
mounting at the rate of about $1,000,- 
000 a year. Three families, according 
to a recent estimate, are moving into 
the town daily, as a result of the un- 
usual demand for labor created by the 
International Nickel Company’s pro- 
gram alone. 
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Mexico City Letter 


By W. L. VAIL 
Special Correspondent 





Low Silver Prices Add to 
Troubles of Mexican 
Mine Operators 


Mexico City, Oct. 19, 1929.— 
Dropping of the price of silver during 
the last week to $15.87 a kilo has seri- 
ously disturbed mine operators through- 
out Mexico. In the first half of the 
year, silver production from Mexican 
mines decreased about 300,000 kilos, ac- 
cording to figures just released by the 
Department of Industry, Commerce and 
Labor. This decline, of course, resulted 
largely from the revolution, which 
affected shipments from small opera- 
tors, and from the exhaustion of several 
mines. But with the new labor law in 
the offing, and with taxation at what 
many producers consider an excessive 
rate, the low price has not lessened the 
gloom among Mexican silver producers. 


NE complaint recently made to 

Treasury officials in regard to 
taxation is that, although production 
from flotation plants and smelters is 
taxed at the rate of 5.25 per cent, pro- 
duction from leaching, amalgamation, 
and cyanidation plants pays only 2.25 
per cent. Government officials in the 
finance and mining departments are 
lending a sympathetic ear to these com- 
plaints. One company is said to have 
proposed that an act similar to the Pitt- 
man Act of the United States be passed. 
Lower railroad rates are being asked, 
and the familiar demand for curtailed 
production is also heard. 

A report has been published in the 
local press that American Smelting & 
Refining is preparing to move the 
smelter at San Luis Potosi back to its 
Aguascalientes unit. This rumor has 
been vigorously denied by representa- 
tives of the company in this city. 

Preparations are being made for 
treating the dumps on the famous Cres- 
ton Colorada mine of Dolores Es- 
peranza, at Torres, Sonora, according 
to reports from that state. No work 
has been done on this property for the 
last three or four years, although previ- 
ous to that it had a remarkable produc- 
tion record of about 100 years. 


. oe 
Equip Overman Shaft 


Equipment of the Overman shaft, on 
the Comstock Lode, Virginia City, 
Nev., is being undertaken preparatory 
to exploration from the 1,200 level. 
A small electric hoist is being installed 
and the shaft is being repaired. A 
crosscut will then be driven to the 
“Black” dike. Drifting along the dike 
will be undertaken in the direction of 
the American Flat section, formerly 
the property of United Comstock, and 
now owned by Savage, Gould & Curry. 
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World Copper Output 
in September 174,853 Tons 


Wo production of copper in 
September totaled 174,883 | tons, 
which compares with 174,329 tons in 
August and 196,820 tons in April, the 
peak for the year. Daily rate of pro- 
duction for September, according to 
the American Bureau of Metal Sta- 
tistics, was 5,828 tons, against 5,624 
tons in the preceding month and 5,957 
tons, the average tor the first nine 
months of the year. 

Copper production, in tons, by coun- 


tries, for August and September, 
follows: 
August September 
United States ........ 91,735 92,538 
WN ass bbc accu meee ,01 5,018 
eee 7,770 6,949 
Chile and Peru....... 30,971 30,801 
OO nickels Sama eee 7,166 7,291 
DAME oS in 3 3 58 RT Ce ,421 1,257 
Burope(@) ....ccccecs 13,800 12,800 
Belgian Congo ....... 13,448 14,109 
Elsewhere(b) ........ 3,000 3,000 
TES cc ch ab name 174,329 174,853 


(a) Incomplete and partly estimated. 
(b) Estimated. 


Production of copper throughout the 
world in the first nine months of the 
year totaled 1,626,189 tons, against 
1,916,471 tons for the whole of 1928 
and 1,694,346 tons for the year 1927. 
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Magma Copper Earnings 
Gain Over Last Year 


we Copper Company reports 
for the quarter ended Sept. 30, 
1929, net earnings of $786,802 after ex- 
penses and depreciation, but before fed- 
eral taxes, comparing with $813,737 in 
the preceding quarter and $551,943 in 
the September quarter of 1928. 

Net earnings for the first nine months 
of 1929 totaled $2,592,576 before the 
federal taxes, against $1,428,968 in the 
corresponding period last year. 

In the third quarter, the company 
produced 9,864,574 Ib. of copper 
at a cost of 9.79c. a pound, with gold 
and silver credited to copper and after 
depreciation and all fixed and general 
expenses but before federal taxes. In 
the second quarter Magma produced 
9,892,826 Ib. of copper at a cost of 9.58c. 
figured on a similar basis, and in the 
first quarter 9,722,101 lb. at cost of 


9.24c. 

oe 
Kerr Lake Mines, Ltd., 
Reports Loss for Year 


Kerr Lake Mines, Ltd., operating 
silver properties in northern Ontario, 
reports for year ended Aug. 31, 1929, 
net loss of $1,270 after administration 
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and general expenses. This compares 
with net profit of $238,100 on 600,000 
shares in previous year. Profit-and-loss 
account shows surplus of $1,096,988. 

Kerr Lake Mining Company, Ltd., 
controlled by Kerr Lake Mines, Ltd., re- 
ports net loss of $3,150 for year ended 
Aug. 31, 1929, after expenses in con- 
nection with maintenance of mine, taxes, 
and other charges, against a net loss of 
$31,529 in the previous year. Profit- 
and-loss surplus at the end of the fiscal 
year was $7,451. 


2°, 
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Silver Production in U. S. 
Declines in September. 


ILVER production in the United 

States in September amounted to 
4,172,000 oz., against 5,006,000 oz. in 
August and 4,087,000 oz. in August of 
last year, according to the American 
Bureau of Metal Statistics. Production 
in Canada in September totaled 2,081,- 
000 oz., which compares with 2,744,000 
oz. in the preceding month. 

World production of silver in July, 
the latest month for which figures for 
all countries are available, was 22,057,- 
000 oz. This compares with an output 
of 18,457,000 oz. in July, 1928. Produc- 
tion in July of the current year, in 
ounces, by countries, follows: Mexico, 
11,943,000; United States, 4,523,000; 
Peru, 1,949,000; Canada, 1,910,000; 
Australia, 751,000; Burma, 581,000, and 
Bolivia, 400,000. 


=. Re 


QUICKSILVER Imports into the 
United States in the first half of 1929 
amounted to 322,082 lb., valued at $431,- 
506, which compares with 546,304 Ib., 
valued at $721,986, in the similar period 
last year. 


GoL_p PRODUCTION IN THE UNITED 
STATEs in 1928, according to the final 
estimate of the Mint, totaled 2,233,251 
oz., valued at $46,165,400. 


Tue Tin AssoctaTion has issued a 
denial of rumors of dissension among 
the members of the council or executive 
committee and states that decline in tin 
prices cannot therefore be attributed to 
this cause. So far the executive com- 
mittee has directed its attention to re- 
search, statistics, and publicity. 


Union Minrére pu Haut-KATANGA 
produced 14,106 short tons of copper 
in September, against 13,444 tons in 
August and 13,216 tons in July. Output 
of this African copper producer for the 
first nine months of the current year 
totaled 112,184 tons, which compares 
with 96,574 in the same period of 1928. 
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Ontario Gold Output 
Up in September 


ese gold production for 
September was valued at $2,702,- 
334, against $2,502,665 for September 
of last year, according to the Ontario 
Department of Mines. This brings the 
total for the first nine months of the 
current year to $24,726,698, which com- 
pares with $23,748,486 in the corre- 
sponding period of 1928. Ore mined in 
the nine months’ period totaled 3,012,- 
720 tons, against 3,140,161 tons in the 
like period last year. 

During September producing mines 
in order of output, by districts, were: 
Porcupine—Hollinger, McIntyre, Dome, 
Vipond, Coniaurum, March, West 
Dome, and Porcupine United. Kirk- 
land Lake—Lake Shore, Teck-Hughes, 
Wright-Hargreaves, Sylvanite, Kirk- 
land Lake Gold, and Barry-Hollinger. 


o, 


Se 
McIntyre Porcupine Profit 
Up in First Six Months 


cINTYRE Porcupine Mines, Ltd., 
Canada, reports net earnings for 
the quarter ended Sept. 30, 1929, of 
$529,251, against $470,112 for the first 
quarter of the current fiscal year, mak- 
ing a total for the half year of $999,363. 
This compares with net earnings of 
$980,997 in the first half of the preced- 
ing year. 
The statement covering the six 
mionths ended Sept. 30, for this year and 


1928, follows: 
-—— Six Months——— 


1929 1928 
Grossincome.............. $2,175,472 $2,109,506 
Costs incl. development... .. 1,176,109 1,128,508 
NeQeereamge. 000.52 s00ks 999, 363 980,997 
Taxes for period........... 59,820 50,465 
Net before depreciation.... . 939,542 930,532 
Net earnings for the six months, 


after deducting taxes but before de- 
preciation, showed a gain of $9,010. 
— fo 

ALASKA JUNEAU in September, 1929, 
mined and trammed to mill 323,790 tons, 
from which estimated receipts were 
$310,500, or 95.90c. per ton. Operating 
expenditures totaled $173,000, or 53.43c. 
per ton, and operating profit, $137,500, 
or 42.47c. per ton. Other expenditures 
and accrued charges were $19,500 for 
the month, leaving to surplus $118,000. 


Tue INTERSTATE IRoN & STEEL Com- 
PANY, Chicago, held a special meeting of - 
the stockholders recently at which the 
sale of the company to the Central Alloy 
Steel Corporation was ratified. The 
Central Alloy Steel Corporation is con- 
trolled by the Eton group of capitalists, 
who also control Republic Iron & Steel. 
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London Financial News 


G. H. GREEN 
Special London Correspondent 


Lonpon, Oct. 8, 1929.—The an- 
nouncement recently made that the Lon- 
don Tin Syndicate is ‘to absorb the 
Northern Nigeria Bauchi Tin Mines 
has not met with a good reception in 
the market. The Syndicate, which not 
long ago acquired the Ropp Tin, is 
gradually swallowing up all the big pro- 
ducers in Nigeria and will now control 
practically 90 per cent of the output of 
that country. Few interested in the 
market like to see all the shares pre- 
viously dealt in being gathered under 
one hat, so to speak. 

The Bauchi is apparently within sight 
of the exhaustion of its richest ground, 
and its existing hydro-electric station at 
Kwall Falls is not big enough to deal 
with the large additional area belonging 
to the company. Consequently, on the 
completion of the negotiations this asset 
will be segregated and a separate com- 
pany will be formed to raise sufficient 
funds to double its capacity. In this 
undertaking, Bauchi shareholders will 
be given an opportunity to participate. 
The London Tin and its associate under- 
taking, the Anglo-Oriental Mining Cor- 
poration, dominate the position in Ni- 
geria, but as this country produces only 
4 or 5 per cent of the world’s supplies, 
the further acquisition is of compara- 
tively little importance. The group, 
however, is mainly responsible for the 
formation of the Tin Producers’ Asso- 
ciation, having for its object the stabili- 
zation of the metal price, and, through 
its Malayan interests, has obtained a 
good measure of support from the East. 
If the plan is successful, the Nigerian 
companies may do well, but to secure 
this result the price of tin must be 
stabilized at a considerably higher level 
than that now ruling. 

According to plan, the New Guinea 
Goldfields has been incorporated to take 
over control of the locally formed com- 
pany, which is to operate the big gold 
property, the Edie Goldfield, in North 
East New Guinea, and previously known 
as the Ellyou. Leslie Urughart and his 
associates on the Russo-Asiatic board, 
the Mining Trust and the Mount Isa, 
are evidently prepared to face the diffi- 
culties which the development of the 
properties present. An airplane service 
has been installed, and a railway is be- 
ing surveyed. The properties are some 
30 miles in a direct line from the coast, 
but owing to the difficult tropical coun- 
try, the railway will have to be 120 or 
130 miles in extent and will cost 
probably £400,000 to construct. The 
deposits, according to periodical reports, 
are very rich, and are expected to war- 
rant the large initial capital outlay. 

After an inglorious career extending 
over six years, the Porcupine Goldfields 
Development & Finance Company is 
proposing to go into voluntary liquida- 
tion, as the assets of the company are 
insufficient to meet its note issue. This 
company found its original investments 
in British Porcupine Development, Can- 
adian Gold Mines, and Ankerite Gold 
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Mines unremunerative, and turned its 
attention to the Stemwinder lead-zinc 
mine at Kimberly, B. C., but after oper- 
ations had been suspended for some time, 
this undertaking was disposed of to the 
owners of a neighboring property. 

The interim dividend of 25 per cent 
just declared by the Rio Tinto com- 
pares with 15 per cent a year ago, and 
the announeement came as a pleasant 
surprise to the market. The company is 
evidently doing well, as the distribution 
is on a larger capital, an additional 
£250,000 having been raised in June 
last to finance the company’s participa- 
tion in the Northern Rhodesian copper 
fields. The ordinary capital is now 
£2,125,000 in £5 shares. 

Apparently Amalgamated Zinc (De 
Bavay) should take steps to change 
its name, as its active operations on 
the tailings and dump slimes at Broken 
Hill, N.S.W., ceased in 1924, and two 
years later it distributed its Electrolytic 
Zinc shares among its shareholders. 
Since then it has been investigating the 


possibilities of paper-pulp manufacture 
in Tasmania. 


GypsuM SHIPMENTS FROM CANADIAN 
deposits during 1928 totaled 1,246,368 
tons, valued at $3,743,648, and set a new 
high record for the industry, according 
to revised statistics by the Dominion 
Bureau of Statistics. Production in 
1927 amounted to 1,063,117 tons, valued 
at $3,251,015. Gypsum quarried in 
1928 totaled 1,311,642 tons, of which 
quantity 226,997 tons, or 17.3 per cent, 
was calcined in Canada. 


Unitep STATES SMELTING, REFINING 
& Mininc Company reports for the 
eight months ended Aug. 31, 1929, con- 
solidated net profit of $3,046,509 after 
interest, depreciation and other charges, 
equivalent after 7 per cent preferred 
dividend requirements, to $3.08 a share 
on 620,562 common shares outstanding 
at the end of the period. This com- 
pares with net profit of $2,369,678, or 
$3.51 a share, on 351,117 common 
shares in the first eight months of 1928. 


MINERALS PRODUCED IN TASMANIA 
for the quarter ended June 30 were 
valued at £440,986. The principal items 
were 2,143 tons of copper, valued at 
£185,271, and 1,874 tons of zinc, valued 
at £52,898. In addition, the Electrolytic 
Zinc Company recovered 12,135 tons 
of zinc, valued at £345,695, and 45 tons 
of cadmium, valued at £20,228, from 
other than Tasmanian ores. 


NortH Mount FAarRELL, operating a 
lead-zinc property at Tullah, Tasmania, 
made a net profit of £4,812 during the 
year ended June 30, as compared with 
a loss of £3,971 for the preceding year. 
The flotation plant treated about 48,000 
tons of ore and tailing, for a produc- 
tion of 1,826 tons of lead concentrate 
and 1,992 tons of zinc concentrate. 


New CAPITAL INVESTED IN MINING 
enterprises in the United Kingdom in 
the first nine months of the current year 
totaled £9,939,000, which compares with 
£5,750,900 in the similar period last 
year, according to The Economist. 


Non-Ferrous Metals Output 
in Mexico Shows Drop 


PRM ON of gold, silver, lead, 
copper, and zinc in Mexico in the 
first half of 1929 registered a decline, 
contrasted with the same period last 
year, the lessened activity being at- 
tributed chiefly to the interruption in 
ore shipments by small mines which 
occurred when the revolution was in 
progress. The fall in the price of 
silver also was a factor. 

Mexican output of non-ferrous 
metals for the first half of the year, 
compared with the same period last 
year, according to the Secretary of 
Industry, Commerce and Labor of 
Mexico, follows: 


———Jan.-June—_.. 
1929 1928 


Kilograms lograms 

Gold. . 8,896 11,170 
WES 5 SO Rowen tec bb ols 1,391,848 1,700,212 
5 anc Sg eae 99,500,179 118,591,969 
Copper.. wpe eves«:| ne 30,652,975 
SE ee 57,989,039 78,199,699 
Quicksilver............. 9,756 42,145 
WE ons ccsaces sss 1,313,283 1,389,704 
IE ooo os cea cd on’ 4,703,024 3,923,082 
CONES. Cie ck tres<e 192,430 62,5 
- bodes ons Javecevecs 4 63563 sds 

DR PS, SRG alan saan“ <2), CV od Cae ate oieie 
TO kad cotneen See. weiss 


Production of graphite in Mexico in 
the first half of 1929 amounted to 


2,499,494 kg., against 3,756,416 kg. 
in the same period last year. 
~—fo— 


World Zinc Production 
Holds at High Level 


eo production of zinc in 
September was 133,115 tons, of 
which total the United States produced 
53,285 tons and the rest of the world 
79,830 tons. World production in the 
preceding month was 136,304 tons, and 
the monthly average for the first nine 
months of this year was 134,160 tons, 
according to the American Bureau of 
Metal Statistics. The monthly average 
for the whole of 1928 was 131,382 
tons. 

Output of zinc, by countries, for 
August, September, and the nine 
months ended with Sept. 30, in short 
tons, follows: 


August. September, Jan.-Sept. 
1929 1 1929 








929 

United States. . 55,290 53,285 480,914 
Canada....... 7,14 7,674 66,381 
Mexico.. 1,474 1,407 12,003 
Belgium....... 17,645 17,545 162,998 
France....... 7,821 7,22 74,696 
Germany (a).. 9,997 9,648 87,051 
Great Britain 5,607 5,281 49,711 
Netherlands. 2,298 2,114 21,180 
Poland (a) (6) 16,827 16,695 146,762 
Biss 06's 0:5 1,125 1,118 9,701 
Australia...... 4,861 4,838 42,805 
odesia...... 1,215 1,260 9,735 
Elsewhere (c) 5,000 5,000 43,500 
Total...5... 136,304 133,115 1,207,437 


@) Includes zinc dust. (b) Includes preduetion of 
Polish Silesia. (c) Estimated. 


fe 


THE Worwp’s VISIBLE SUPPLY OF 
Tin on Oct. 1 amounted to 24,057 tons, 
against 25,901 tons a month previous 
and 19,777 tons on Oct. 1, 1928, accord- 
ing to Ricard & Freiwald, London. 
Two years ago the visible supply totaled 
15,432 tons. 
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« The Market Report = 











Copper and Lead Steady Despite Slow 
Trade—Zinc and Tin Lower 


New York, Oct. 23, 1929.—Develop- 
ments outside of the metal markets 
exerted marked influence on trading, and 
business in the past week, taken as a 
whole, fell far short of expectations. 
Disturbing factors were the sharp de- 
cline in securities in Wall Street, the 


continued unsettlement in London finan- 
cial circles, and the resignation of the 
Briand Cabinet in France. In London, 
prices for the major non-ferrous metals 
were under pressure most of the week, 
but the situation here underwent little 
change. Both copper and lead ruled 


Daily Prices of Metals 





Electrolyti | Geer 

Oct. ___ Copper" Straits Tin 

Refinery | New York 
17 17.775 | 41.50 
18 ays | 2 eas 
19 17.775 | 41.00 
2! 17.775 | = 40.25 
22 17.775 =| = 41.375 
23 17.775 | 41.875 

17.775 | 41.188 





Average prices for calendar week ending Oct. 19, 1929, are: 


Straits tin, 41.708c. ; 
and silver, 49.833c. 


; New York lead, 6.900c.; St. Louis lead, 6.700c. ; 





Lead Zinc 
New York | St. Louis St. Louis 

6.90 | 6.70 6.80 
6.90 6.70 6.80 
6.90 6.70 6.80 
6.90 6.70 6.70 
6.90 6.70 6.70 
6.90 | 6.70 6.70 
6.900 | 6.700 6.750 


Copper, 17.775c. ; 
zinc, 6.800c. ; 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the basis 
of cash, New York or St. Louis, as noted. All prices are in cents per 


Coppe per, lead, and zinc quotations are 


pound. 
based on sales for both prompt and future 


Gelivertan: tin quotations are for prompt delivery only. 


n the trade copper prices usually are quot 
at oummannatts piant. As delivery and interest charges v 


on a delivered basis; that is, delivered 
with the destination, the 


res shown above are net prices at refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 
Quotations for copper are for the ordinary forms of wirebars and ingot bars. For 


ingots an extra 0.05c. per pound is charged ; 


for slabs, 0.075c.; and for cakes, 0.125c. up, 


depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 
Quotations for zinc are for ordinary Prime Western brands. Zinc in New York is 


now quoted at 0.35c. 
tract prices for Hig 


r pound above St. Louis, this being the freight differential. Con- 
-Grade zinc delivered in the East are 1@1ic., depending upon 


hi above St. Louis prices for Prime Western. 
uotations for lead reflect — obtained for common lead, and do not include 


grades on which a premium is asked 




















London 
Copper Tin Lead Zine 
peg Gs a — Spot 3M Spot 3M Spot 3M 
17 7275 73 84 1872 192 2345 23} 22} 23% 


18 | 724 | 723 84 1843 
1 We 4 eet ee 181} 
22 | 713; | 7138] 833 | 182 
23 | 73d | 73ze | 832 | 1894 


Prices for lead and zinc are the official 


189 ~| 23% 23% 22% 2345 
1854 23% 2376 | 22% 2235 
186 23e5 | 2376 | 223 224 
1933 2336 | 234 223 223 


closing prices for the morning session of the 


London Metal Exchange; prices for copper and tin are the official closing buyers’ prices. 
All are in pounds ster rling per long ton (2,240 Ib.). 





Silver, Gold, and Sterling Exchange 


—_—/ —_— _______} _ | NT LNT LT 


Sterling Silver Gold 
Oct. | Exchange |_——————————_|_ London 
“Checks” | New York] London 
17 | $4. 862 498 23 84s1 14d 


18| 4.864 | 50 | 23% B4si 13d 
19| 4.862 | 49§ | 2248]... 


Average: Silver, 49.813c.; 


Seies Silver Gold 
Oct. | Exchange |————————————_|_ London 
ot Cheeks” New York| London 
21 | $4.863 492 22 84s114d 
22 4.874 494 22 84s114d 
23 4.874 50 23 84s11$d 


Sterling Exchange, $4.86813 


New York quotations are as reported by Handy & Harman and are in cents per troy 


ounce of silver, 999 fine. 
silver, basis 925 fine. 
Cables command one-half cent premium. 
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London silver quotations are in pence per troy ounce of bar 
Sterling quotations represent the demand market in the forenoon. 
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firm, with shipments to consumers at a 
high rate. Zinc was reduced in price 
to bring the market in line with the 
import parity. Tin moved into new low 
ground, but some good business was 
placed on the decline. 


Copper Remains Quiet 


Sales of copper again were well be- 
low the average, but no change occurred 
in the general situation and prices were 
firmly maintained on the basis of 18c. 
Connecticut Valley and 18%c. in’ the 
Middle West. Shipments to consumers, 
with but few exceptions, are going 
ahead at a good rate, and producers be- 
lieve that actual consumption and pro- 
duction are well balanced. The electrical 
industry is largely responsible for the 
sustained high rate of consumption of 
copper, and the outlook there is most 
favorable. Brass manufacturers have 
suffered somewhat because of the de- 
cline in operations in the automotive 
industry. 

Domestic demand for copper during 
the week was mostly for October-No- 
vember shipment, with the current 
month predominating. The call for 
prompt metal indicates that consumers’ 
reserves are extremely low. 

Export business was dull, with the 
price unchanged at 18.30c. per pound, 
c.if. basis. Sales for export so far this 
month totaled about 18,000 tons. 


Zinc Down 10 Points 


On Monday the market for zinc was 
reduced to 6.70c. per pound, St. Louis, 
a decline of ten points. The lower mar- 
ket here was brought about by the recent 
weakness in London, the price abroad 
having reached a point where importa- 
tions would have been possible, though 
hardly practicable. The buying con- 
tinued moderate, but the fact that the 
sales total for the week did register 
some improvement was encouraging to 
producers. High-grade, 99.99 per cent, 
is available at a premium of 1.15c. above 
St. Louis Prime Western prices, for all 
ordinary consuming points. 


Lead Demand Quieter 


A fair tonnage of lead has been sold 
in the last week, comparing very 
favorably, in fact, with sales of other 
metals, but the total business has been 
considerably less than sellers have re- 
ported for other recent weeks. The 
American Smelting & Refining contract 
price remains at 6.90c., New York, and 
all sales in the East have apparently 
been on that basis. The principal sellers 
of chemical lead in the West also con- 
tinue to maintain the 6.70c., St. Louis, 
quotation, though on Thursday and 
Friday a firm offer of 6.65 or 6.675c. 
might have been considered favorably 
by dealers. Demand has been well dis- 


tributed among cable, paint, foil, 
ammunition, and mixed-metal manu- 
facturers. Some battery makers are 


specifying rather more than was ex- 
pected on contracts, but others seem to 
be feeling the full force of the automo- 
bile curtailment. 





Shipments of lead to domestic con- 
sumers will again be heavy in October— 
well over 60,000 tons in all probability. 
Sales so far this month, however, have 
been comparatively light; and so far 
only about a third of normal open- 
market business for November has been 
booked. The indications, therefore, are 
that consumers are holding off in their 
buying’ as long as possible, in the hope 
that a weakening in the price structure 
of other metals, particularly abroad, may 
affect the lead market. Unless London 
declines sharply, however, which there 
is no reason to expect, lead prices give 
every evidence of remaining firm. 


Tin Near 40c. Monday 


Tin had no support in London, and 
with free offerings the spot price 
dropped to £181 10s. on Monday, with 
sales here as low as 404c. This en- 
couraged some buying and short cover- 
ing abroad, with a resultant advance to 
4lc. here next morning. Thinking the 
low point had been reached for the pres- 
ent, consumers entered the market for a 
good tonnage yesterday, and the price 
has advanced further. Most of the buy- 
ing has been for near-by delivery, as 
premiums of about 4c. a month have 
been asked for futures, but some buyers 
feel that tin is now a good buy for six 
months ahead and have booked orders 
for delivery up to May. 


Silver Slightly Steadier 


The silver market has _ continued 
quiet and inactive, with a slightly 
steadier undertone. Moderate buying 


for China account has been the chief — 


support of the market, and India has 
been inclined to follow China’s lead. 
Mexican Dollars (old Mexican pe- 


sos): Oct. 17th, 363c.; 18th, 374c.; 
19th, 363c.; 21st, 36%c.; 22d, 37c.; 
23d, 374c. 

Foreign Exchange 


Closing cable quotations on the lead- 
ing Continental exchanges on Tuesday, 
Oct. 22, were: Francs, 3.93$c.; lire, 
5.23%c.; and marks, 23.90c. Canadian 
dollars, 1¢z per cent discount. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified 


ALUMINUM—Per lb., 99 per cent plus 
grades, price of leading interest, 24.30c. 
Outside market, 99 per cent plus, 24.30c. ; 
98-99 per cent, 23.90c. 

ANTIMONy—Per Ib., duty paid, New 
York: Chinese brands, 8§c. per Ib. for 
spot and future shipments. Good busi- 
ness placed during week and prices have 
been advanced 4c. for all positions. The 
political situation in China had a 
strengthening influence on the market. 
Cookson’s “C” grade, spot, 14¢c. 

BismMutH—Per lb., New York, in ton 
lots, $1.70. Smaller lots, $1.80 and up. 

CapMium — Per lb., New York: 
80@90c. Active demand. 

Ir1p1uM — Per oz., $220@$230 for 
98@99 per cent sponge and powder. 


NickeLt — Per Ib., ingot, 35c.; shot, 
36c.; electrolytic, 35c. (99.9 per cent 
grade) for single lots of spot metal. 

PaLLapIUM — Per oz., $35@$37. 
Small lots bring up to $46. 

PLATINUM — Official price quoted by 
the leading interest on small orders for 
refined metal is $65 per oz. Trans- 
actions between dealers and refineries 
in the outside market are reported at 
several dollars less. 


QuicKsILveR — Per 76-lb. _ flask, 
$124@$125. Demand slow. Small lots 
command the usual premiums. 

Prices of Chromium, Cobalt, German- 
ium Oxide, Lithium, Magnesium, Molyb- 
denum, Osmium, Radium, Rhodium, 
Ruthenium, Selenium, Tantalum, Tel- 
lurium, Thallium, Titanium, Tungsten, 
Vanadium, and Zirconium are un- 
changed from the issue of Oct. 5. 


Metallic Ores 


TUNGSTEN OreE—Per unit of WO,, 


_N. Y.: Wolframite, $15.25@$15.50 for 


future shipment. Near-by offerings light 
and prices are firm despite quiet trade. 
Bolivian scheelite, $15.50@$15.75, Nov.- 
Dec. shipment. Western  scheelite, 
$16.50 for Jan. shipment. 

Antimony, Chrome, Iron, Manganese, 
Tantalum, Titanium, Vanadium, and 
Zircon ores are unchanged from quota- 
tions in the Oct. 5 issue. 





Platteville, Wis.. Oct. 19, 1929 


Zinc Blende Per Ton 

Blende, basis 60 per cent zinc...... $46.75 
Lead Ore 

Lend, basis 80 per cent...........06- $90.00 


Shipments for the week: Blende, 663 
tons; lead, none. Shipments for the 
year: Blende, 27,335; lead, 1,660 tons. 
Shipments for the week to separating 
plants, 1,660 tons blende. 


Tri-State Sellers Withholding 
Flotation Concentrate 
Joplin, Mo., Oct. 19, 1929 


Blende 
Per Ton 
TARE eal ee pie er 1 35 
Premium blende, basis 60% . 4.00 
Prime Western, basis 60% . $43. 00@ ia: 00 
Table concentrate, 60%..... 42.00@ 43.00 


Flotation concentrate, 60%.. 
Average settling price, all... 


Galena 


40.00@ 41.00 
44.4 


Se Se 
Basis 66% WOO: & osincciiceass 
Average settling price, all.... 


Shipments for the week: Blende, 
12,441 tons; lead, 1,516 tons. Value, 
all ores the week, $684,290 

The producers of three-fourths of the 
output of flotation concentrate are 
refusing to accept $41, but aside from 
this no price change is reported. With- 
drawal of approximately 2,600 tons of 
this material from sale is creating a 
stronger competition for coarse concen- 
trates. The result is favorable to Prime 
Western grades, an increased tonnage 
moving at higher prices. Weekly 
production is approximately 13,000 
tons, 500 to 600 tons more than the 
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shipment. However, stocks in the bins 
at the mines are only 42,000 to 43,000 
tons compared with 58,000 tons a year 
ago. 

Lead concentrate is in active demand 
on $87.50 basis, with several pro- 
ducers declining this offering. Stocks 
are close to 6,000 tons. 


Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystal, Silica, Spodumene, Sul- 
phur, Talc, and Tripoli are unchanged 
from prices in the Oct. 5 issue. 


Metallic Compounds 


ARSENIOUS OxinE (White Arsenic )— 
Per lb., 4c. Good contract business and 
prices holding firm. 

Soptum NutTRATeE — Per 100 Ib., 
$2.10 for prompt delivery. 


Antimony Oxide, Calcium Molybdate, 
Copper Sulphate, Sodium Sulphate, 
and Zinc Oxide are unchanged from 
prices in the Oct. 5 issue. 


Alloys 


FERROMANGANESE—Per long ton, do- 
mestic and foreign, f.o.b. furnace or 
duty paid, port of entry, $105. Spiegel- 
eisen, 19@21 per cent, $34 f.0.b. furnace 
on carload business. 

FERROTUNGSTEN—Per lb. of W con- 
tained, 75@80 per cent W, $1.45@$1.50, 
f.o.b. works. 

Ferrocerium, Ferrochrome, Ferro- 
molybdenum, Ferrophosphorus, Ferro- 
silicon, Ferrotitanium, Ferrotungsten, 
Ferrovanadium, Nickel Silver, and 
Yellow (Muntz) Metal are unchanged 
from prices in the Oct. 5 issue. 


Rolled Metals 


Copper, lead, zinc, Monel metal, and 
nickel sheets, and copper wire are un- 
changed from prices in the Oct. 5 issue. 


Refractories 


Chrome Brick, Fireclay Brick, Mag-_ 
nesite Brick, Silica Brick and Zirkite 
are unchanged from quotations in the 
issue of Oct. 5. 


Iron, Steel, and Coke 


Iron—Per gross ton, Valley furnaces : 
Bessemer, $19; basic, $18.50; No. 2 
foundry, $18.50. 

STEEL — Base prices per gross ton, 
Pittsburgh, billets and slabs, $35; plates, 


structural shapes, and soft steel bars, per 
100 Ib., $1.95. 


Coxe — Per gross ton, Connellsville 
furnace, $2.65@$2.75. Connellsville 
foundry, $3.75@$4.85. Byproduct coke, 
Ohio and Kentucky (Connellsville basis), 
$6.50; Buffalo and Detroit, $8.50@$9. 
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Mining Stocks—Week Ended October 19, 1929 


.. New York 
. New York 
Boston 
... New York 
. New York 
New York 
. N. Y.Curb 


Exch. 
COPPER 
1173 1063 
524 
1234 
934 
a 


Boston 
Boston 2 
New York 87} 
... New York 
. New York 
N. Y. Curb 
New York 
Boston 
New York 
New York 
. N.Y. Curb 
New York. 
Boston 
New York 
New York 
N. Y. Curb 
... N.Y. Curb 
. Boston 


High Low Last 


Au. 31 Se. 30 
Oc. 10 No. 1 
Se. 140c.15 Q 
Dec., 1919 
Oc. 18 No.1 Q 
Se. 12 Oc.7 Q 
Se. 30 Oc. 15 Q 


: 
764 Au. 30, Oc. 1Q 
. Se. 30, Oc. 1 5Q 


39} No.1, No. 
61 Oc. 3, De. 2 
2% Je. 13, Je. 
re Se. 18, Se. 


8? — 19 
58452. 4, Oc. 


Last Diy. 


Stock 


Lake Shore 
McIntyre Porcupine. . 
Portland 


Exch. High Low Last 


Toronto 23 224 223 e. aks Qx 
New York 15 Ds 2Q 
Col. Springs 

New York 

. Toronto 

Toronto 

Toronto 

Los Angeles 

N. Y. Curb 

Toronto 

Toronto 

N. Y. Curb 


GOLD AND SILVER 


N.Y.Curb 15 144 14} 
Toronto *292 *293 


“#75 #374 “75 July, 
#45 #45 #45 Mr’'15, 1928 
4.00 3.75 3. 73 My. 30, Je. 13 


*50 Bes 94 
N. Y. & Hond. Ros.. we saat z% 154 Oc.16, Oc.26 
Nipissing se 4 2 2 Se. 26, Oc. 21 
Premier Gold ae 1§ 1§ Se. 12, Oc. 3 
Tonopah Exten....... N.Y. thc ps Ab ae *10 April, 1925 
Tonopah Mining es 23 23 23 Se. 30, Oc. 21 
United Eastern...... 


Last Div. 


Siscoe. ... etacihane 


Teck- Hughes 
Tom Reed 

Unity Gold 

Vipond Consol 
Wright-Hargreaves. .. 
Yukon-Alaska........ 


Carnegie Metals..... . 
Castle-Trethewey... . . 
Consol. C 

Dolores Esperanza... 


Q 
423 March, i920 
39 


“*68% | #683 
IRON AND STEEL 


Bethlehem Steel e il 
Beth. Steel, pfd, haa 1254 g 
Cleveland-Clifis -a 97 ts 
Colo. Fuel & i. 55 
Colo. F. & L., Ist fd.. cas hbk Au. 10, Se. 26 
Great Northern ron. 3 Deo. 15 Be. 16 
*8 u 
——— Beoablel €8 96, ul, Mi the, 
public p e. 12, Ji. 
LEAD, ZINC, SILVER Slose-Sheffield S. at 49 49 Mr. ti, Mr. 2 
oe eae aS | U.S: Ste, 142 Au. 5, Au. 30Q 
N-Y.Curb 135.1253 Se. 27, Oc. ‘75 | Virginia I. 22 Jan., 1924 
New York 4 33 Virginia toa * pfd. New York 43 4ik Ji. 16, 1928 SA 
BostonCurb *43} *25 
New York 7 6} 
New York 2 
Salt Lake 3.00 
St. Louis 103 
, ao *42 
Spokane 3.25 3.00 
. Spokane *9y «= *8} 
Cincinnati 17 16 
Cincinnati Tene 
Boston Curb 
. Salt Lake 


Yukon Gold *68? June, 1918 


; >. i, pie. “9 
163 Au. 3" 
143 Oc. 

325 


Se. 16Q 

No. 1 Q 
See So 18, 50306 o 

Waite-Ack.-Mont... .. 5. 

Walker Mining....... 6. 

Wenden Copper...... N.Y.Curb I. 


Amer. Z.L. &S....... 
A. ZL. &S., ... see 


Je. 14, Je. 29 Q 
1 13 Dec., 1920 
3.09 ‘ Fe. 1, 
9 Se. 20, Oc. 1 Q 
*40 eae 


MISCELLANEOUS 


N. Y. Curb 430 380 
N. Y.Curb 1062 106 
New York 70 6 
New York pa 
New York 1154 
6 York 
N. Y. Curb 
... Montreal 
. Montreal 
.. Montreal 
...... New York 
Federated Metals. . N. Y. Curb 
Freeport Texas. . . New York 
Int. Nickel Can... 
Int. Nickel, pfd.. 
Mayflower Assoc. 
Metal & Mining 
Newmont 
Patino M. &E... 
So. America G. & P.. 


380 
1063 


66 ; 
126} Au. 21, 
106 Oc. 11, No. 


Aluminum Co. of Am. 
Alum. Co. of Amer., pf. 
American Metal 
Amer. Metal, pfd., 6% 
Amer. Sm. & Ref 
Amer, Sm. & Ref., pfd. 


Se. 30, Oc. 15Q 105 
: Se. 30, Oc. 15Q 
: Jan. 1, 1928 
*8) 

163 
: Je. 20, Ji. Qe 
June, 1927 

Au. 23, Se. 16Q' 


12 *10 
Baneas City 73.00 % 873... 
i= 2.20 13 
ae een 210 78a 
.. New York 140} 139 
. New York 117% 116 
. N.Y. Curb 83 783 
Salt Lake 3.00 1.67 
*53 *49 
5.25 
9% 
1.70 
63 
‘3 he t , 
. . . 4% 
*32 .— 
80 
*90 
12 Se. 20, Oc. 1Q 
*8 } Oct., 1926 
6.96 Se. 10, Se. 20Q 
*72 Sept., 1924 
133 4 4 Se. 17, Se. 20 X 0. 
Belmont... . * *933 #933 Oct., i925 
well-Yukon.... . 8.00 7.75 
United Zinc Smg, New N. Y. 8} 8 
Utah Apex B 5 3% 
Utah Met. & Tun..... *97 = *80 
*42 0 -*25 


© 


U.S. Sm. R. & M. pid ec. 7, Oc. Q 0.874 
Vanadium Corp. . New York 76} 78} Nv.1, De. 16 QX 1.75 


Toronto Standard Stock Exchange, Fegtiatte courtesy the Arthur E. Moysey Co.; 
Salt Lake Stock Exchange, courtesy J. A Hogle & Co. and Logan & Bryan, New 
York; Standard Stock Exchange, Spokane, courtesy Pohlman Investment Company 

*Cents per share. {Bid or asked. Co A. Annually. SA, Semi-an- 
nually. M, Monthly. BM, Bimonth y our weeks. Irregular. I 
Initial. R, "Respumption. x, Extra. The os date given is that of the closing 
= the books; the second that of the payment of the dividend. A.s., American 
shares. 


Se. 13, Se. 30Q 

v.29, De.146 
Oc. 18, No. 1Q 
Oc. 21, No. 9Q 
Se. 20, Se. 30Q 


LONDON QUOTATIONS—WEEK ENDED October 8, 1929 


High Low Date 
20/— 20/— 

60/— 60/— 1926 
57/— 57/— 1929 
18/13 17/44 1929 
27/ 9 “_ 


29 
14/104 
5/— 


34/9 
ni yy 51/ ia 53/9 
1/9 Nov., 


180/-- 170/ — 177/6 
17/13 15/103 17/— April, 
36/44 35/44 36/4) June, 


Last Amount 

Alaska Mexican ($5) 

Alaska Treadwell ($25)........ 

Aramayo Mines (25 frs.)...... 

Burma Corpn. (10 rupees)... . . 

Bwana M’' Kubwa (5s) 

Camp Bird 

El Oro (5s) 

Frontino & Bolivia (£1) 

Mexican Corpn. (£1) 

Mexico Mines of El Oro (£1).. 

Mount Isa (£1) 

N’Changa Copper Mining (£1) 

Oroville Dredging (4s) 

Rhodesian Congo Border (£1). 

St. John del Rey (£1)......... 
63 San Francisco Mines (10s)..... 

*20 Santa Gertrudis (£1) 10/74 9/6 10/— July, 

*30 *22 ao yo 6d. as) eccccceee 6/9 aia $ a ag 

fee * * mer. pper / / ov., 
-tover = et Tanganyika (£1) 54/— 56/9 July, 

Col. Springs Y. sent. on 


Union Miniere du Haut- 2 
Sehuaho 5°50. 5.50 Katanga (Brussels) 11,025 10,700 11,025 April, 1929 300 fr. (4) 
New York 8 84 84 


*Free of British income tax. +tSwiss francs and plus 15 p.c. bonus. {Belgian 
... Toronto *73 = 955 francs and free of taxation. e—on origi 1 shares. 


4 p.c. 
5 p.c. 
9 annas* 


163 p.c. 
2} p.c.* 
33 p.c. (@ 
10 p.c. 
32 p.c.* 


Sunshine Mining 
Tamarack-Custer. ... 


Tono 


“es 
*80 
Whitewater.......... *25 
*8 


Spokane 
Yellow Pine.......... 


Los Angeles 


GOLD 


*22}3 
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